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CHAPTER I 
INTRODUCTION. 

*~ Need for the study 

A research study titled "Research Priorities in Postsecondary 
Vocational, Technical and Adult Education in Wisconsin for 1975-77" was 
conducted in February. 1975. it was sent to administrative staff of 
the vocational, technical and adult education districts in Wisconsin 
and they were asked to rank forty-five (45) vocational research areas/ 
topics for Wisconsin VTAE. Vhe item that ranked second was "Determining 
Performance Levels of Competencies for Job Entry." 

At a state meeting on research and planning, a consortia of five 
V^rAE districts were selected to study five to ten VTKE programs to 
determine performance levels of competencies for job entry. The dis- 
tricts included were BlackhawK, Waukesha, Mid-State, Southwest and 
District One (Eau Claire) , 

District One submitted two programs and from these the data 
processing programmer competency area was selected by the state. 

The determining of entry level competencies for the data processing 
programmer is very pertinent at this time because of the many changes 
which have occurred in recent years in data processing. Our main con- 
cerns in teaching programmers should be to maintain relevancy of cur- 
riculum content, instructional processes, competencies and performance 
levels to be achieved. Programmers hired today are required to begin 
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writing programs, from the day they are hired, rather than only know 
some body of knowledge since emphasis is on performance. 

What are tha competencies and performance levels needed to be a 
successful entry level programmer? These things must be determined 
before data processing curriculxom can be effectively evaluated and per- 
haps revised. The identification and analysis of the tasks performed 
by programmers is the initial step in developing efficient data 
processing programmer curricula. 
Statement of the Problem 

The problem researched in this study was a determination of the 
performance levels of competencies for job entry as a data processing 
programmer. 

Specifically, the study sought to answer the following questions: 

1. What tasks are performed by entry level programmers? 

2. How frequently are these tasks performed? 

3* What level of performance is necessary for these tasks? 
4. How important are these tasks? 

5* What is the future projected need for these tasks? 
Purpose for the Study 

The basic purpose of the study was to determine the competencies 
that are needed by data processing graduates so they may become success 
ful programmers in the world of work. The study sought to obtain infor 
mation that would be valuable to the vocational-technical schools in 
planning their curricula in data processing to better meet these stu- 
dents' needs. The results of the study will enable the vocational- 
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technical schools in the state to re-evaluate their data processing 
programs* The results will be used to modify or maintain existing 
data processing curricula. 
Limitations 

This study is limited by the following factors: 

1. The number of questionnaires returned. 

2. The data processing task descriptions used in the 
questionnaire are subject to varying definitions and 
interpretations. 

3. The human element as it affects this writer and those 
surveyed. 

Delimitations of the Study 

The area studied is restricted to the two year data processing 
programs as approved by the Wisconsin State Board of Vocational, 
Technical and Adult Education. The two year data processing program 
is offered in nine of the state's postsecondary vocational-technical 
schools. For a listing of the nine districts, refer to chapter 3. 

The population of this study is limited to those students wtio 
graduated from a two year data processing program in 1973, 1974, and 
1975, and are employed in data processing, and their supervisors. 
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CHAPTER II 



RELATED LITERATURE 



Studies dealing with computer programming tasks and curricula were 
reviewed for information pertinent to this study. 

Regular evaluations of the data processing curriculum can assist 
in keeping the data processing program relevant to the needs of the 
community in this rapidly changing technological field. 

An article in the American Vocational Journal said the following 
about vocational teachers': 

Their job is to train people for jobs. If their instruc- 
tion is to be realistic, itc content and performance 
standards must conform to the requirements of entry^level 
positions in the labor market. 

The objectives of vocational education is to provide any 
student with the necessary skills and knowledge that 
utilize the full potential of thr^ student's abilities 
and provides the employer with an eraployee who is 
immediately productive with a minimum of retraining.^ 

A study by Raymond M. Berger presented ''the results of an investi- 

gation of what in fact programmers are and do." in his study, Berger 



Dr. soskis and Mrs. Keeton, "How To Stay In The Classroom and 
Keep Up With Job Changes," A merican Vocational journal , p. 42, 
September, 1975. '^'^ ~ 

2 

Robert M. Pesola, Sr., "'Education For Em^loyability In The Voca- 
tional School," Data Management , p. 23, December, 1974. 

Raymond m. Berger, Computer Programmer Job Analysis Ref erence 
Text, AFIPS, 1974, p. 1. [ ' 
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developed a list of tasks and skills and asked programmers across 
the nation to rate them in order of importance for their particular 
job. 

Searches were made through the ERIC for computer 

programmers and performance levels in data i, . ^iig using appropriate 

descriptors. This turned up a research report called/ "Business Data 

Processing Occupational Performance Survey."^ Included in this report 

is a list of 474 tasks performed by data processing personnel, of which 

164 deal directly with programming. In this "Business Data Processing 

Occupational Performance Survey" the following tasks were performed by 

over eighty percent of tl>e programmers who responded: 

Desk check or debug programs after assembly or compilation. 
Isolate and correct programming errors discovered during testing. 
Test new computer programs. 
Code routine computer programs. 
Revise computer programs, and 
Test revised computer programs.^ 

A most recent related study completed in Wisconsin was in 1971 by 
John L. Moseng entitled "A Study to Determine the Importance of Various 
Aspects of Data' Processing Knowledge Desired of the Beginning Program- 
mer and the Curricular Implications of the Study," In Moseng 's study, 
"the questionnaire asked respondents to rate sixty topics of data, 
processing knowledge on a four point scale. The respondents were asked 
to rate the importance of each topic for a beginning programmer on his 

4 . , 

Sidney D. Borcher and John W. Joyner, "Business Data Processing 
Occupational Performance Survey, Interim Report," Ohio State University, 
March, 1973. 

^Ibid. 
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staff. He found the following topics were rated highest by the 
respondents: "Debugging Procedures, Disk Organization, Program Docu 
mentation Methods, Flow Charting, System Documentation, Pile Access 
Methods, Definition of the Problem."*^ 

Because of the many changes that have ;d during the past 

five years in data processing, the author feo. j a current list of en* 
level competencies for computer prograitmiers in Wisconsin is necessar; 
This will allow the nine technical institutes in Wisconsin which of f< 
a data processing programmer degree to re-^valuate their curriculum ' 
make sure they are meeting the needs of their data processing gradual 
and the community. 



John L. Moseng, "A Study to Determine the Importance of Various 
Aspects of Data Processing Knowledge Desired of the Beginning Prograir 
and the Curricular Implications of this Study," Unpublished Masters 
Paper, UW-Whitewater, November, 1971. 

"^Ibid. 
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CHAPTER III 
PROCEDURES 

In order to obtain the information desired for this study, two 
research methods were ne "Plrst a questionnaire was developed an 

sent to collect most oi ' 4. Second, a follow-up interview was 

conducted to supplement and verify the data collected from the 
questionnaire. 
Selection of Population 

The population included in this study consisted of all data 
processing associate degree programming graduates at the nine Wiscons 
vocational, technical and adult schools for the years 1973 through 19 
and their supervisors/employers. The districts and schools included 
were: 

District One-Eau Claire District Nine-Milwaukee 

District Two-La Crosse District Twelve -Apple ton 

District Four -Madison District Thirteen-Green Bay 

District Six-Kenosha District Fifteen-Wausau 

District Eight- Waukesha 

A list of 508--data processing graduates and their addresses was 
obtained from the nine districts. Three duplicates were identified ai 
eliminated. 

Preparation of Questionnaire 

The questionnaire was developed in two stages. First a list of 
data processing tasks was developed using textbooks, other research 
studies from the review of literature, advisoary committee members, 
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other data processing instructors, course outlines, and the author's 
past experience. Please refer to original task list developed in 
Ap^ndix A. The original task list was given to two local advisory 
committee members and three other data processing instructors for thei 
evaluation and comments. The questionnaire was revised. 

To facilitate responses the tasks were grouped into six categoric 
as follows sis and design, program design, coding, 

testing and debugging, documentation, and miscellaneous. Each of the 
tasks was assigned an item number within its group for reference 
purposes. Gateway (Kenosha) Technical Institute was also conducting 
a data processing curriouliom study. To avoid a ^duplicate mailing to ^ 
the same students, a section was added to the quest ionnaira to collect 
data for both studies at the same time. 

Each respondent was asked to rate a task on a five point Likert 
Scale relevant to four criteria: frequency-, performance, importance, 
and future need. Each of the five points on the rating scale ware 
defined for the respondent (refer to Appendix E) . 

The following people served in an advisory capacity during the 
development of this questionnaire: 

Wayne Atkins - Assistant Director, District One, Eau Claire 

Roland Krogstad - state Vocational Education Consultant-Researcl 
Ron Porath - Programmer, American National Bank, past 

graduate, advisory committee member 
Lloyd Kragenbring - Data Processing Manager, Gould National Battel 

advisory committee member 
John Moseng - Data Processing Instructor, District One 

Paul Almquist - Data Processing Instructor, District One 
Milo Swenson - Chairperson, Data Processing Department, 

District One 

Judy Ferber - Professional Secretary, District One 



16 



9 

The questionnaire was sent to three data processing programmers 
(graduates from District One Technical Institute) and one data proces- 
sing employer/supervisor for a pilot test. Each of the four individua 
in the pilot test were asked for their reactions and suggestions. The 
questionnaire was also reviewed^ by a member of the state staff of 
vocational, technical and adult education. 

The final questionnaire was developed incorporating the suggestio; 
made by the state staff member and the pilot group (refer to Appendix : 

An informational cover letter was developed and reviewed in the 
same manner as the questionnaire (refer to Appendix E) . 

The questionnaire and the informational cover letter were com- 
pleted in early February, 1976. 
Administration of Questionnaire 

On February 17, 1976, the questionnaires were sent to 505 data 
processing graduates with an appropriate cover letter signed by the 
State Director of Vocational, Technical and Adult Education (refer to 
Appendix B) and a stamped, self-addressed envelope. A pencil was 
included to aid in completing the questionnaire. Also included in the 
mailing was a second copy of the questionnaire with an appropriate 
cover letter signed by the State Director of Vocational, Technical and 
Adult Education (refer to Appendix D) and a stamped, self -addressed 
envelope. The graduates were asked in their letters to give this 
second copy to their data processing employer/ supervisor for them to 
fill out and return. Fifty-four of these questionnaires mailed to the 
graduates were returned by the post office with no forwarding address. 
These 54 names were checked in phone books and the vocational district 
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registrars were contacted for more recent addresses and 32 were 
remailed. On March 3, 1976, 357 follow-up questionnaires were sent to 
non-returnees, with an appropriate follow-up letter (refer to Appendix i 
The cutoff date for return of questionnaires was April 1, 1976. Afte: 
the cut-off date three supervisor and one graduate return was received 
and were not included in the study. 

When approximately half of the returns were received, a frequency 
count of responses was made. Next, a guide for use in interviewing 
graduates and employers was developed. The interviewing was done to 
supplement and verify the questionnaire findings. During the weeks of 
March 22-26, March 29-April 2, and April 5-9, 1976, 26 graduates and 
21 employers were interviewed (refer to Appendixes G and H for inter- 
view guides) . 

Tabulation of Completed Questionnaires 

The returned questionnaires were coded and the data punched into 
punch cards and verified for accuracy. Each answer for a task was 
recorded exactly as it was indicated (example: if the 3 was circled, 
a 3 was recorded) . a computer program was used to process the data and 
calculate the following statistical measures: 
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Description 
Frequency of Response-^ 

Mean^ 

Standard Error (SE) of the 
Mean (M) ^ 

Standard Deviation^ 



Standard Error (SE) of the 
Standard Deviation (SD) ^ 



Formula 

Total Number of each Answer 
for each Task 



M = 



I X 



SD 



SD 



-(f) 



SE 



SD 



Upon completion of these statistical compxatations, the rank valxie 
and the mean, difference of the ranks for graduates and employers were 
calculated manually. 



^Hefer to Appendix M and N 
%efer to Appendix 0 
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CHAPTER IV 
FINDINGS 

Introduction 

This cVia|>ter presents the findings of the entry leval competencies 
for data processing programmers. The chapter is divided into three 
parts: returns, questionnaire data, and follow-up interviews. 
Returns 

Tables 4.1A through 4.4 show the nimber of questionnaires that 
were mailed and returned. 

TimiiE 4,iA 

QUESTIONNAIRE MAILINGS AND RETURNS 
FOR GRADUATES 







Percent 


Mailed 


505 




Mailed-Delivered 


480 


100 


Responded 


216 


45 


No Response 


264 


55 



In view oJ the fact that some of these graduates have been away 
fnau their training institution for as long as three and one-half years/ 
tiEls re sponserxate appears to be satisfactory. Also some of the gradu- 
adaes thai: weise^rnot in data processing may not have returned their 
tjESBSs t io nnai r^. 
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TABLE 4. IB 

RESPONSES BY NUMBER OF PROGRAMMERS 
EMPIOYED IN INSTALLATION 



No . Prog . 


Graduates 


Imployers 




% 


No. 


% 


0-5 


66 


48 


38 


47 


6-25 


44 


32 


30 


37 


>25 


28 


20 


13 


16 


TOTAL 


138 


100 


8i 


100 



Table 4.1B shows that small, medixom, and large size data processing 
installations were well represented in the study. 



TABLE 4.1C • 

EXPERIENCE OF RESPONDENTS 
BY NUMBER OF YEARS OF PROGRAMMING 



Yrs. Experience 


Graduates 


Employers 


0-1 


51 


3 


2-3 


80 


6 


4-10 


1 


51 


> 10 


0 


21 


TOTAL 


138 


81 



This table indicates that most of the graduates had from none to 
three years experience vAiich is to be expected because they all gradu- 
ated in the past three years. All of the employers indicated program- 
ming experience with most having over four years* 
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TABLE 4.2 

t.-^'- ''US OF GRADOATii itESPONDENTS 





No. 


Percent 


Total Responded 


216 


100 


Currently Programmers 


138 


64 


D, P. Related - Not Programmers 


30 


14 


Not in Data Processing 


48 


22 



As can be seen from this table, nearly two out of three respondent 
were bona fide programmers. The "Currently Programmers" group consti- 
tuted the base upon which the findings were tabulated. D. Related 
and Non-D.P; were eliminated from further tabulation. 

Each graduate was mailed a copy of the questionnaire which he/she 
was requested to give to his/her employer. Because of this technique, 
it is not possible to ascertain the number of potential employer 
respondents. Employer response was: 

TABLE 4.3 
• I EMPLOYER RESPONSES 



Usable 


81 


Unusable 


2* 


TOTAL 


83 



Inasmuch as the nundaer of employer respondents (83) represents 
50 percent of the total graduate respondents who were working in data 
processing (168), this response rate for employees is viewed as being 

♦Employers noted that they lacked programming experience • 
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very good. In many instances it was indicated that one employer was 
completing the questionnaire after having been given a copy by two or 
more of his/her employees. 



TABte 4.4 











Gxad. Raapondenta 






District No. 




Mailed 


Grad. Reapondants 


D.P, Related 


Grad. Ra«pondent« 


Bmpioye]: 


District 


Gradudtea 


Programmer 


l3ot Prograaaoers 


Not in D.P. 


Raepondents 


1 


Eau Claire 


45 


15 


5 


S 


9 


2 


La Cjnosse 


52 




3 


10 


3 


4 


Madison 


84 


19 


0 


4 


15 


6 


Kanosha 


74 


31 


3 


6 


12 


e 


Waukesha 


15 


0 


2 


1 


4 


9 


Milwaukee 


95 


21 


4 


9 


12 


12 


Apple ton 


49 


12 


7 


6 


6 


13 


Green Bay 


36 


19 


1 


3 


11 


15 


Wau&j.a 


55 


14 


5 


4 


9 




TOTAtS. 


505 


138 


30 


46 


01 



Table 4.4 indicates the number of questionnaires mailed to gradu- 
ates and returned for graduates and employers by district within 
Wisconsin. 



A few respondents added comments on their returns. A copy of one 
letter may be found in Appendix Q. 
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Questionnaire Data 

Tables 4.5 through 4.28 depict the following measures for the 
four columns of the survey (frequency, performance, importance and 
future need) for each of the 75 tasks listed: 

1. GROUP RANK - rank within group 

2. ITEM RANK - rank within entire task list 

3. MEAN - AVERAGE RESPONSE - computed as indicated in chapter 3 

4. STANDARD DEVIATION - computed as indicated in chapter 3 
These measures are indicated for both the graduate and employer groups. 
The mean difference of the ranks for all 75 items between graduates and 
employers was 4.63 for frequency, 5.68 for performance , 6.32 for 
importance, and 5.44 for future need. This was not a significant dif- 
ference and can be referred to in Appendix O. Appendix P lists the 
graduate and employer ranks for all tasks by description. Each table 
shows the four measures for a single task grouping. 
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Tables 4.5 through 4.10 deal with frequency performed. 



TABLE 4.5 

RANKING OF TASKS PERFORMED IN SYSTEMS ANALYSIS AND DESIGN IN TERMS OF 
FREQUENCY OF PERFORMANCE FOR ENTRY LEVEL PROGRAMMERS 



ITEM 
NO. 



TASK DESCRIPTION 



1.00 SYSTEMS ANALYSIS AND DESIGN 



1.05 
l.Ol 
1.04 
1.08 
1.03 
1.10 
1.07 
1.02 
1.06 
1.09 
1.11 



WORK WITH OTHER PROGRAMMERS ON PROBLEM . . 

USE COMPANY SYSTEM STANDARDS 

WORK WITH SYSTEMS ANALYST ON PROBLEM . . . 

PREPARE A PRINTER SPACING FORM 

WORK WITH USERS ON PROBLEM 

PREPARE A DISK RECORD LAYOUT 

PREPARE A CARD RECORD -LAYOUT 

WRITE A DETAILED DESCRIPTION OF A PROBLEM. 

PREPARE A SYSTEM FLOWCHART 

PREPARE A TAPE RECORD LAYOUT 

PREPARE A PAPER TAPE RECORD UYOUT . 



GRADUATE • 

GROUP ITEM MEAN* S D 
RANK RANK 



01. 
02. 
03. 
04. 
05. 
06. 
07. 
08. 
09. 
10. 
11. 



07.0 
08.0 
19.0 
34.0 
37.0 
45.0 
49.0 
51.0 
55.0 
57.5 
75.0 



13 

.10 
53 
06 
98 
59 
49 
.40 
30 
27 
12 



1.07 
1.26 
1.37 
1.08 
1.36 
1.20 
1.06 
1.27 
1.12 
1.1? 
0.43 ■ 



EMPLOYER 

GROUP ITEM MEAN* 
RANK RANK 



S D 



01. 09.0 4.07 

03. 17.5 3.65 

02. 10.5 3.99 

04. 35.0 3.04 
05.. 40. 0 2.80 

06. 45.0 2.73 

07. - 52.0 2.58 
10. 64.0 2.04 
09. 
08. 
11. 



61.0 2.17 
58^0 2.28 
73.0 1.33 



1.17 
1.65 
1.29 
1.26 
1.36 
1.28 
1.31 
1.21 
1.27 
1.23 
0.82 



*Mean: 1 - Never 2 • < Monthly' 3 - Monthly 4 - Weekly 5 - Dally (See Appendix E) 

Table 4,5 indicates that among the eleven tasks within the systems 
analysis and design group, working with other programmers on a problem 
was the one most frequently performed in the opinion of both graduates 
and employers. This task also ranked very high in the entire task list 
(75 items), with graduates ranking it 7th and employers ranking it 9th. 
Using company system standards and working with systems analyst on prob- 
lems were also rated as being frequently performed by both graduates 
and employers. Preparing a paper tape record layout was almost never 
performed by either graduates or employers. Both rated it lowest in 
the system analysis and design group and also lowest in the entire task 
list (75 items) • 
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TABLE 4.6 

RANKING OF TASKS PERFORMED IN PROGRAM DESIGN IN TERMS OF 
FREQUENCY OF ?6RF0RMANCE FOR ENTRY LEVEL PROGRAMMERS 



ITEM 
NO. 



TASK DESCRIPTION 



GBADUAl'R 

GROUP ITEM MEANA S D 
RANK RANK 



EMPLOYER- 

GROUP ITEM MEAN* 
RANK RANK 



S D 



2.00 PROGRAM DESIGN 

2.09 SELECT APPROPRIATE DATA NAMES FOR DATA 

2.08 PREPARE A TEST DATA FOR PROGRAMS 

2.01 USE STANDARD FLOWCHART SYMBOLS !!*.'*' 

2.07 USE STRUCTURED PROGRAMMING TECHNIQUES. . .' 

2.02 PREPARE A GENERAL (LOGIC) PROGRAM FLOWCHART. !..!!! 

2.10 SELECT FILE ORGANIZATION & ACCESS METHODS FOR DATA FILES 

2.03 PREPARE A DETAIL PROGR/iM FLOWCHART 

2.06 DIVIDE A PROGRAM INTO MODULES 

2.U SELECT APPROPRIATE PROGRAMMING LANGUAGE FORPROBLEm! 

2.05 PREPARE A DECISION TABLE .......... 

2.04 PREPAKE A GRID CHART 



01. 
02. 
03. 
04. 
05. 
06. 
07. 
08. 
09. 
10. 
11. 



09.0 
18.0 
25.0 
26.0 
35.5 
47.0 
50.0 
59.5 
68.0 
73.0 
74.0 



4.05 
3.55 
3.26 
3.22 
3.01 
2.55 
2.47 
2.26 
1.78 
1.52 
1.23 



1.11 
1.11 
1.22 
1.51 
1.10 
1.34 
1.20 
1.17 
1.26 
0.83 
0.55 



02. 
01. 
03. 
05. 
04. 
08. 
06. 
07. 
10. 
09. 
11. 



22.0 
13.5 
23.5 
38.5 
33.0 
56.0 
46.0 
54.0 
69.0 
67.0 
72.0 



3.49 
3.81 
3.44 
2.81 
3.U 
2.40 
2.68 
2.53 
1.65 
1.79 
i.5l 



1.52 
l.Oi 
1.39: 
1.69 
1.27 
1.40 
1.36' 
1.37 
1.19 
1.01* 
0.83 



♦Mean: 1 - Never 2 - < Monthly 3 - Monthly 4 « Weekly 5 » Daily ^ (See Appendix E) 

In Table 4.6 the graduates chose selecting appropriate data names 
for data as the most frequently performed task in the program design 
group. Employers ranked this task number two in the group. The gradu- 
ates also ranked it very high in the entire task list with a rank of 9 
of 75. Use company system standards was rated most frequently per- 
formed by entry level programmers for this group and the graduates 
rated it second. Three tasks, select appropriate programming language 
for problem ^ prepare a decision table / and prepare a grid chart were 
rated lowest in the group by both graduates and employers. They were 
also rated very low in the entire item list by both, ranking 68, 73, 
and 74th by graduates and 69, 67, and 72nd by employers respectively. 



m 
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TABLE 4.7 



RANKING OP TASKS PERFORMED IN CODING IN TERMS OF 
FREQUENCY OP PERPORMANCB FOR ENTRY LEVEL PROCBAHMERS 



ITEM 
NO. 



TASK DESCRIPTION 



3.00 CODING 

3.26 USE CODING SHEETS 

3.20 WRITE COMMENTS IN PROGRAM. 

3.02 WRITE HIGHER LEVEL LANGUAGE INSTRUCTIONS 

3.16 WRITE ERROR ROUTINES 

3.09 WRITE SEQUENTIAL DISK FILE HANDLING ' ROUTINES 

3.22 WRITE EDIT ROUTINES 

3.05 USB DlSr SORT UTILITY ROUTINES ,.',.,'[''' 

3.13 USE CARD FILE HANDLING ROUTINES ' ! ' ' ' 

3.17 USE LIBRARY ROUTINES 

3.07 WRITE TABLE SEARCHING INSTRUCTIONS . ! ! ! 
3.12 USE TAPE FILE HANDLING ROUTINES 

3.06 WRITE TABLE BUILDING INSTRUCTIONS. . . 

3.10 USE INDEX-SEQUENTIAL DISK FILE HANDLING ROUTINES .' [ 
3.15 WRITE SUBROUTINES 

3.21 WRITE INSTRUCTIONS FOR INTERNAL/EXTERNAL CONTROLS.' .' 
3.U USE RANDOM DISK FILE HANDLING ROUTINES .... 

3.19 USE MACROS 

3.14 USE DATA CCWMUNICATIONS ROUTINES .!!!.'"'''' 
3.04 USE TAPE SORT UTILITY ROUTINES \ ] 

3.03 WRITE REPORT PROGRAM GENERATOR LANGUAGE INSTRUCTIONS 

3.08 WRITE TABLE SORTING INSTRUCTIONS 

3.01 WRITE ASSEMBLER LANGUAGE INSTRUCTIONS. .!.'!!!' 

3.23 WRITE CHECK DIGIT CHECKING ROUTINES. . . 

3.18 WRITE LIBRARY ROUTINES 

3.24 WRITE CHECK POINT-RESTART INSTRUCTIONS 

3.25 WRITE FORM TEST PATTERN ROUl'INES [ 



01. 
02. 
03. 
04. 
05. 
06. 
07. 
08. 
09. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 



03.5 
12.0 
13.0 
17.0 
20.0 
21.5 
23.0 
24.0 



27 
28 
29 
30 
33 

40.0 

42.0 

43 

52 

56 

59, 

63, 

64, 



4.52 
3.94 
3.86 



.64 
.50 
.42 
.34 
.33 
.19 
.17 
,16 
13 
07 
91 
76 
63 
37 



2.28 
2.26 
2.06 
1.99 
1.95 
1.88 
1.83 
1.73 
1.70 



GRADUATE 

GROUP ITEM MEAN* 
RANK RANK 



S D 



1.01 
1.20 
1.53 
1.18 
1.26 
1.13 
1.29 
1.29 
1.47 
1.15 
1.48 

i.ia 

1.32 
1.42 
1.42 
1.34 
1.49 
1.42 
1.38 
1.58 
1.13 
1.43 
1.09 
l.U 
1.04 
1.05 



EMPLOYER 

GROUP ITEM MEAN* 
RANK RANK 



01. 

02. 

03. 

07. 

08. 

05. 

04. 

09. 

06. 

11. 

12. 

13. 

10. 

14. 

15. 

16. 

18. 

21. 

17. 

19.! 

19.! 

22. 

24. 

23. 

25. 

26. 



03.0 
08.0 
12.0 
21.0 
25.0 
17.5 
16.0 
27.0 
20.0 
31.0 
32.0 
34.0 
29.0 
36.0 
37.0 
48.0 
55.0 
63.0 
53.0 
61.0 
61.0 
65.0 
68.0 
66.0 
70.0 
73.0 



4.74 

4.16 

3.91 

3.51 

3.41 

3.65 

3.73 

3.32 

3.54 

3.21 

3.20 

3.07 

3.29 

2.98 

2.87 

2.65 

2.41 

2.11 

2.56 

2.17 

2.17 

1.98 

1.73 

1.95 

1.63 

1.50 



S 0 



0.70 

1.08 

1.62 

1.21 

1.37 

1.08 

1.20 

1.43 

1.38 

1.25 

1.41 

1.28 

1.39 

1.36 

1.42 

1.34 

1.50 

1.34 

1.48 

1.49 

1.23 

1.41 

1.08 

1.23 

0.92 

0.84 



*Heaa: 1 - Never 2 • < Monthly 3 - Monthly 4 - Weekly 



5 - Delly (See Appendix E) 



Table 4.7 depicts three taalca, uae coding sheeta , write coaments in pro^ra> 
and write higher level language inatructiona r^nHnr^ i. 2, and 3 by both graduatea 
and employers for frequency performed. These three tasks also ranked very high in 
the entire list. Use coding sheets held an item rank of 2, according to employers 
and 3.5 by graduates. Write comments in program had an item rank of 8 for employ- 
ers and 12 for graduates. Write higher level language instructions ranked 12th for 
employers and 13th for graduates in the entire Ust (75 items) . Write form teat 
gattern routines ranked last in the group for both graduates and eniployers. For 
item rank the employers listed it 73rd and the graduates, 70th, indicating that 
it is not done very often. Write check point-restart instructions was listed 
second to last in the group by both groups answering questionnaires, it was also 
very low in item rank, rating 70th by employers and 69 fay graduates. 
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TABLE 4.8 

RANKIKG OF TASKS PERfORMED IN TESTING AND DEBUGGING IN TERMS OF 
FREQUENCT OF PERFORMANCE FOR ENTRY LEVEL PROGRaSerS 



ITEM 
NO. 



TASK DESCRIPTION 



^>00 TESTING AND DEBUGGING 



4.01 
4.02 
4.03 
4.04 
4.09 
4.07 
4.08 
4. 10 
4.06 
4.12 
4.05 
4.il 



READ A PROGRAM LISTING 

DESK CHECK A PROGRAM ', 

CORRECT SYNTAX (CLERICAL) ERRORS .' 

CORRECT LOGICAL ERRORS 

TEST PROGRAM USING TEST DATA . . '. 

READ A FILE DUMP 

READ A CROSS-REFERENCE LISTING .' [ 
TEST PROGRAM USING LIVE (USER) DATA 
READ A ME340RY DUMP 

RECOMMEND- ^OjRRECTIONS OR MODIFICATIONS TO " PROGRAMS 
READ A TRACE 

EDIT PROGRAM FOR EFFECTIVE USE OF 'aUXILIARY ' STORAGE 



GRADUATE 

GROUT ITEM MEAN* S D 
RANK RANK 



01.0 
02.0 
03.5 
06.0 
10.0 
U.5 
14.5 
16.0 
32.0 
39.0 
57.5 
62.0 



,85 
54 
52 
45 
04 
68 



3.68 
3.65 
3.08 
2.93 
2.27 
2.20 



0.50 
0.74 
0.79 
0.78 
0.92 
1.12 
1 35 
1.07 
1.29 
1.22 
1.19 
1.30 



EMPLOYER 

GROUP ITEM MEAN* S D 
RANK RANK 



01. 
02. 



01.0 4.93 
02.0 4.81 



0.31 
0.39 



03. 04.0 4.67 0.67 



04. 
05. 
06. 
08. 
07. 
10. 
09. 
II. 
12. 



05.0 4.62 
06.0 



0.64 



13.5 3.81 

19.0 3.64 

15.0 3.74 

30.0 3.27 

28.0 3.30 

44.0 2.74 

59.0 2.25 



^•^2 0.72 
1.12 



1.44 
1.12 
1.41 
1.23 
1.31 
1.25 



•H »: 1 . Never 2 - < Monthly 3 - Monthly 4 . Weekly 5 - Oally (See Appendix E) 

Table 4.8 indicates that among L:ae cwGlve tasks within the tectiug 
and debugging group, five tasks were performed almost daily in the 
opinion of both graduates and employers, all having a mean (average) of 
above 4.0 out of five. These five tasks starting with the most fre- 
quently performed were: reading a program li.t-,.n. . desk checking a 
E£ogram, correcting syntax errors, correcting logical .rror. . and test 
.program using test data. All five tasks also ranked very high in the 
entire task list with graduates and employers ranking reading a program 
listing as 1st. Graduates and employers ranked desk checking a progr am 

correcting syntax errors was ranked 3.5 by graduates and 4th 
by employers in the entire list. Employers ranked c orrecting logical 
errors as 5th and graduates, 6th. Testing program using test data was 
ranked 6th by employers and 10th by graduates. Reading a trace and 
editing program for effective use of anxili ary storage were rated second 

... *° ^.^1^ ^j^^^^.I^^^^^''^^ J^x ^°th grg^^g^^g ^^^^ _ 
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TA£LS 4.9 

RA^^KING OF TASKS PERFORMBD IN DOCUMENTATION IN TERMS OF 
FREQUENCY OP PERFORMANCE FOR ENTRY LEVEL PROCKAMMERS 



ITEM 

NO. TASK DESCRIPTION 


GRADUATE 

GROUP ITEM MEAN* S D 
RANK RANK 


EMPLOYER 

GROUP ITEM MEAN* S D 
RANK RANK 


5.00 DOCUMENTATION 

5.02 WRITE C(»1PUTER OPERATOR INSTRUCTIONS . 

5.03 WRITE DOCUMENTATION UPDATES AFTER A PROGRAM REVISION . . 

5.01 PREPARE A PROGRAM DOCUMENTATION MANUAL ' ' ' 

5.04 SUMMARIZE THE CONTROLS IN PROGRAM TO DETECT ERRORS . ' * * 

5.05 SUMMARIZE CALCULATIONS USED IN PROGRAM . ' ' * 


01. 31.0 3.11 1.22 

02. 38.0 2.96 1.19 

03. 48.0 2.51 1.27 

04. 53.5 2.34 1.30 

05. 61.0 2.25 1.22 


01. 23.5 3.44 1.23 

02. 26.0 3.35 1.22 

03. 41.0 2.78 1.34 

04. 42.5 2.77 1.24 

05. 49.0 2.64 1.32 



*Mean: 1 - N.ver 2 - < Monthly 3 - Monchly 4 - MnAly 5 



Dally (Sm Appaadlx E) 



Table 4.9 shows the task write computer o perato r instructions was 
indicated as being performed most frequently by both graduates and 
employers in the doctunentation group. Summarize calculations used in 
grogram was rated lowest in the group by both graduates and employers. 
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TABLE 4.10 

RANKING OF HISCEIXANEOUS TASKS PEBP0Wfl3> IN TERMS OF 
?REQTI8DCnr OF PSRFORMANCB FOR RNTRt UBVBL FBOGRAMffiRS 



ITEM 
NO. 



TASK DESCRIPTICMi' 



6.00 lasCELUWEOUS 

6.06 USE JOB CONTROL LANGUAGE (COITEOL CARDS) 

6.03 PERFORM PROGRAM MAINTENANCE 

6.02 PATCH CCWUTER PROGRAMS 

6.05 OPERATE COMPUTER FOR PROGRAM TESTS . . . 

6.08 PERFORM NUMBER SYSTEM ARITHMETIC .... 

6.01 KEYPUNCH PROGRAM 

6.09 CONVERT NUMBERS BETWEEN NUMBER SYSTEMS . 

6.07 USB VIRTUAL STORAGE TECHNIQUES 

6. OA CONVERT A PROGRAM TO ANOTHER LAlfGUAGE. . 

6.10 PREPARE PRINTER CARRIAGE TAPE. . . » . . 



-GRADUATE 

GROUP ITEM MEAN* S D 
RANK RANK 



01. 
02. 
03. 
04. 
05. 
06. 
07. 
08. 
09. 
10. 



05.0 
U.O 
21.5 
35.5 
41.0 
44.0 
46.0 
53.5 
71.0 
72.0 



4.49 
3.96 
3.42 
3.01 
2.81 
2.61 
2.56 
2.34 
1.56 
1.53 



1.15 
1.07 
1.48 
1.62 
1.58 
1.31 
1.47 
1.63 
0.83 
0.66 



EMFLOYEK 

GROUP ITEM HEAH* 8 D 
RANK RANK 



01. 
02. 
06. 
04. 
03. 
05. 
07. 
08. 
10. 
09. 



07.0 
10.5 
50.0 
42.5 
38.5 
47.0 
51.0 
57.0 
7A.0 
71.0 



4.37 
3.99 
2.61 
2.77 
2.81 
2.67 
2.59 
2.39 
1.46 
1.59 



1.24 
1.01 
1.57 
1.66 
1.60 
1.32 
1.55 
1.57 
0.79 
0.77 



*Mew: 1 - Newr 2 - <Moachly 3 • MoathXy 4 - ytmmklj 5 - Dtily (Sm App«ndls B) 



Table 4.10 both the graduates and employers selected use job con- - 
trol languages as the most frequently performed task in the miscella- 
neous group. This task was also rated very high in the entire task list 
with the graduate rating it 5th and the employers, 7th. Both also chose 
perform program maintenance as the second most frequently performed task- 
in the group. The least frequently performed task according to the 
graduates was prepare a printer carriage tape . Employers rated it 9th , 
in the group of 10. The employers rated convert a program to another 
language as being the lowest in the group and the graduates rated this 
one 9th in the group of 10. These two tasks were also rated very low in 
the total list of 75 items. The graduates rated prepare a printer 
carriage tape 72nd and employers, 71st. Convert a program to another 
language was rated 74th by employers and 71st by graduates. 
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Tables ttmnsgS: 4.16 deal with the performance level or pro- 

ficiency needed by entry level programmers over a range from leading 
others in performing the tasks to merely assisting others. 



TABLE 4. XI 

RANKIKG OF TASKS ^CRFOKMBD IN SYSTEMS ANALYSIS AND DESIGN ID TERKS OF 
PROFICIENCY NEEDED BY EKTRY LEVEL PROGRAMMERS 



ITEM 
NO. 



TASK DESCRIPTION 



1«00 SYSTEMS ANALYSIS AND DESIGN 

1.05 WORK WITH OTHER PROGRAMMERS ON PROBLEM . . 

1.08 PREPARE A PRINTER SPACING FORM 

1.10 PREPARE A DISK RECORD LAYOUT 

1.07 PREPARE A CARD RECORD LAYOUT 

1.09 PREPARE A TAPE RECORD LAYOUT 

1.04 WORK WITH SYSTEMS ANALYST ON PROBLEM . . . 

1. 01 USE COMPANY SYSTEM STANDARDS 

1.03 WORK WITH USERS ON PROBLEM 

1.06 PREPARE A SYSTEM FLOWCHART . . . ' 

1.02 WRITE A DETAILED DESCRIPTION OP A PROBLEM. 

1.11 PREPARE A PAPER TAPE RECORD LAYOUT . . . . 



GRAPUATE 

GROUP ITEM MEAM* 
RANK RANK 



S D 



01.5 

01.5 

03. 

04. 

05. 

06. 

07. 

08. 

09. 

10. 

11. 



19.5 
19.5 
26.0 
31.0 
37.0 
44.5 
46.0 
52.0 
57.5 
69.0 
75.0 



3.71 
3.71 
3.64 
3.57 
3.49 
3.37 
3.34 
3.26 
3.21 
2.96 
2.05 



0.81 
0.86 
0.97 
0.98 
0.96 
0.89 
0.80 
0.92 
1.06 
0.88 
1.21 



-EMPLOYER- 



GROUP ITEM 
RANK RANK 



MEAN* 



01. 
02. 
04. 
03. 
05. 
06. 
08. 
09. 
07. 
10. 
11. 



09.0 
19.5 
31.0 
21.0 
33.0 
40.5 
51.0 
63.0 
47.0 
66.0 
75.0 



3.43 
3.36 
3.22 
3.33 
3.21 
3.11 
2.97 
2.75 
3.00 
2.64 
2.28 



0.75 
0.83 
0.83 
0.89 
0.83 
0.98 
0.85 
0.98 
0.88 
0.78 
1.15 



*Mean: 1 - Very Low 2 - Low 3 - Average 4 - Htgh 5 - V«ry High (S«t AppMdlx E) 

Table 4.11 indicates that among the twelve tasks within the sys- 
tems analysis group, working with other programmers on program and pre- 
paring a printer spacing form needed the highest' performance in the 
opinion of the graduates. The employers rated these two tasks as 1st 
and 2nd also. Preparing a paper tape record layout was rated last by 
both graduates and employers in the group and the entire list of all 
items. 
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TABLE 4.12 

RANiaHG OF TASK PESJOSHED IB PROGRAM DESIGN IS TERMS OF 
PROFICIEUCY NEEDED BY ENTRY LEVEL' PROGRA*«EBS 



ITEM 
NO. 



TASK DESCRtPTION 



GRADUATE 

GROUP ITEM HEAM* 
RANK RANK 



S D 



EMPLOYER 

GROUP ITEM MEAN* 
RANK RANK 



2> 00 PROGRAM DeSICT. 

2.09 SELECT APPROPRIATE DATA NAMES FOR DATA 

2.08 PREPARE A TEST DATA FOR PROGRAMS 

2.01 USB STANDARD FLOWCHART SYMBOLS 

2.02 PREPARE A GENERAL (LOGIC) PROGRAM FLOWCHART 

2.03 PREPARE A DETAIL PROGRAM FLOWCHART 

2.07 USE ST:IUCTURED PROGRAMMING TECHNIQUES 

2.11 SELECT APPROPRIATE PROGRAMMING LANGUAGE FOR PROBLEM. . . . 

2.10 SELECT FILE ORGANIZATION AND ACCESS METHODS FOR DATA FILES 

2.06 DIVIDE A PROGRAM INTO MODULES 

2.05 PREPARE A DECISION TABLE 

2.04 PREPARE A GRID CHART 



01. 

02. 

03.5 

03.5 

05. 

06. 

07. 

08. 

09. 

10. 

11. 



10. 0 
21.5 
24.0 
24.0 
31.0 
35.0 
48.0 
57.5 
59.0 
71.0 
74.0 



3.85 
3.70 
3.66 
3.66 
3.57 
3.51 
3.32 
3.21 
3.19 
2.81 
2.33 



0.80 
0.84 
0.88 
0.87 
0.90 
0.94 
1.23 
0.99 
0.90 
0.98 
0.97 



03. 
01. 
02. 
04. 
05. 
06. 
09. 
08. 
07. 
10. 

u. 



27.0 
16.0 
23.0 
34.5 
42.0 
44.0 
60.0 
55.0 
49.5 
69.0 
71.0 



3.26 
3.39 
3.32 
3.17 
3.08 
3.06 
2.84 
2.93 
2.98 
2.59 
2.55 



*Mcan; 1 - Vtry Low 2 - Low 3 - Av«r«g« 4 - High 5 V«ry High (S«« Appendix E) 

Table 4,12 indicates graduates felt selecting appropriate data 
names for data needed the highest level of performance in the program 
design group. Employers ranked it as number 3 in the group. Prepare 
test data for programs was rated 1st by employers and 2nd by graduates. 
Prepare a grid chart was rated as needing the lowest performance by 
both graduates and employers. It also ranked very low in the item list/ 
74th by graduates, and 71st by employers of 75 items total. Prepare a 
decision table was rated 2nd to last in the group by both graduates and 
employers. It also ranked 71st for graduates and 69 for employers in 
the entire item list. 



0.96 
O.M 
O.M 
0.81 

0. 76 
1.00 
1.25 

1. U 
0.96 
0.83 
0.86 
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TAfiU 4.13 

RANKIMG OF TASKS PERFOKMEO HI CODIMC IM TBIKS OF 
PROPICIKSCY NEEDED BY ZmCi tEVEL PROGRAJMERS 



ITEM 
NO. 



TASK DESCRIPTION 



GRADUATE 

GROUP ITEM MEAN* 
RANK RANK 



S D 



EMPLOYER 

GROOEP ITEM HEAffk 
SANK RANK 



S h 



3.00 CODING 

3.26 USE CODING SHEETS 

3.20 WRITE CC»1MEHTS IN PROGRAM 

3.16 WRITE ERROR ROUTINES ] \ [ 

3.03 WRITE REPORT PROGRAM GENERATOR LANGUAGE INSTRUCTIONS 

3.13 USE CARD FILE HANDLING ROUTINES 

3.10 USE INDEX-SEQUENTIAL DISK FILE HANDLING ROUTINES . 

3.06 WRITE TABLE BUILDING INSTRUCTIONS 

3.22 WRITE EDIT ROUTINES 

3.17 USE LIBRARY ROUTINES \ \ [ 

3.08 WRITE TABLE SORTING INSTRUCTIONS [ \ 

3.07 WRITE TABLE SEARCHING INSTRUCTICWS 

3.15 WRITE SUBROUTINES 

3.H USE RANDOM DISK FILE HANDLING ROUTINES [ [ 

3.21 WRITE INSTRUCTIONS FOR INTERNAL/ EXTERNAL CONTROLS. . 

3.05 USE DISK SORT UTILITY ROUTINES 

3.12 USE TAPE FILE HANDLING ROUTINES 

3.14 USE DATA COlftfUNICAnONS ROUTINES 

3. 19 USE MACROS 

3.09 WRITE SEQUENTIAL DISK FILE HANDUNG ROUTINES 

3.23 WRITE CHECK DIGIT CHECKING R00T:SHES. 

3.02 WRITE HIGHER LEVEL LANGUAGE HWfflRUGTIOHS 

3.04 USE TAPE SORT UTILITY ROUTINES 

3.18 WRITE LIBRARY ROUTINES . . . . 

3.01 WRITE ASSEMBLER LANGUAGE INSTR3ICIiaNS 

3.25 WRITE FORM TEST PATTERN ROUTWBH 

3.24 WRITE CHECK POINT-RESTART INSTHICTIONS 



01. 

02. 

03. 

04. 

06. 

06. 

06. 

08. 

09.5 

09.5 

II. 

12. 

13. 

U. 

IS. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. ^ 



01.0 

06.0 

11.0 

66.0 

14.0 

34. 

29. 

21. 

27. 

61. 

27. 

33. 

44. 

41. 

14. 

24. 

55.0 

60.0 

14.0 

63.5 

12.0 

42.0 

67.0 

65.0 

68.0 

70.0 



4.21 
3.92 
3.78 
3.77 
3.76 
3.76 
3.76 
3.70 
3.61 
3.61 
3.60 
3.55 
3.54 
3.44 
3.41 
3.37 
3.23 
.18 
.17 
.16 
.13 
.12 
.07 
3.00 
2.98 
2.94 



0.83 
0,91 
0.80 
0.94 
0.87 
0.80 
0.86 
0.86 
0.94 
0.85 
0.85 
0.98 
0.89 
0.92 
1.01 
0.94 
1.06 
1.16 
0.99 
1.08 
1.17 
1.16 
1.00 
0.82 
0.99 
1.17 



01. 

04. 

11.5 

17.5 

07. 

11.5 

13. 

08. 

09. 

19. 

10. 

15. 

16. 

20. 

05.5 

03. 

25. 

17.5 

02. 

23. 

05.5 

14. 

22. 

21. 

24. 

26. 



01.0 
12.0 
27.0 
53.0 
18.0 
27.0 
31.0 
19.5 
23.0 
56.0 
25.0 
40.5 
47.0 
60.0 
16.0 
09.0 
72.5 
53.0 
09.0 
68.0 
16.0 
38.0 
65.0 
64.0 
70.0 
74.0 



4.00 
3.42 
3.26 
2.94 
3.37 
3.26 
3.22 
3.36 
3.32 
2.91 
3.27 
3.11 
3.00 
2.84 
3.39 
3.43 
2.53 
2.94 
3.43 
2.60 
3.39 
3.13 
2.67 
2.71 
2.57 
2.43 



*Mean: 1 • Very Lov 2 - Low 3 • Av«r«gft 4 - High 5 - V«ry High (Sm Appendix E) 

Table 4.13 indicates that of the twenty-six items in the coding 
group, both graduates and employers felt the entry level prograimners 
needed a very hxgh performance level wi±h the use coding .sheets task. 
It was also ranlced highest in entire itenti^list by both graduates and 
employers. Write check pEr!:nt--restart insfcructions was ranked last in 
the coding group by both araduates and eroloyers. it also ranked very 
low in tE® entire item lisr of 75 with the: employers placxng i± 74th 
and the :^aduates, 70tr:-. 



0^79 
0293 

or7i 

1.06 
©•74 
0.92 
0.75 
0.73 

o.ai 

0.85 
0.75 
0.86 
0.95 
0.96 
0.83 
0.80 
1.01 
1.00 
0.79 
0.79 
0.92 
0.89 
1.14 
1.13 
1.05 
0.95 
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TAAU 4.14 

TUKKIHC Of TASKS PERFORMED IN TESTtRC AND DEBIX»INC IN TERMS OF 
PROFICIENCV NEEDED BY ENTRY LEVEL PROGRAMMERS 



ITEM 
NO. 



TASK DESCRIPTION 



4.00 TESTING _AND DEBUGGING 



4.01 BEAD A PROGRAM LISTING 

4.03 CORRECT SYNTAX (CLERICAL) ERRORS 

4.04 CC3RRECT LOGICAL ERRORS 

4.02 DESI CHECK A PROGRAM \ , 

4.09 TESX:7PR0GRAM USING TEST DATA 

4.08 READ A CROSS-REFERENCE LISTING ! 

4.10 TEST PROGRAM USING LIVE (USER) DATA 

4.07 READ A FILE DUMP 

4.06 READ A MEMORY DUMP 

4.12 RECOMMEND CORRECTIONS OR MODIFICATIONS TO PROGRAMS .* 

4.05 READ A TRACE 

4.11 EDIT PROGRAM FOR EFFECTIVE USE OF AUXILIARY STORAGe! 



—GRADUATE- 



GROUP ITEM 
RAinC HANK 



MEANk S D 



01. 

02. 

03. 

04. 

05.5 

05.5 

07. 

08. 

09. 

10. 

n. 

12. 



02.0 
03.0 
04.0 
05.0 
08.5 
08.5 
16.0 
17,5 
47.0 
50.5 
53.0 
61.5 



4.20 
4.16 
4.01 
3,98 
3.89 
3.89 
3.74 
3.72 
3.33 
3.29 
3.24 
3.17 



0.73 
0.75 
0.75 
0,84 
0,75 
0.96 
0.81 
0.99 
1.08 
0,91 
0.97 
0.98 



-EMPLOYER- 



GROUP ITEM 
RANK RANK 



MEAN* S D 



01. 

02. 

05. 

04. 

03. 

06.5 

06.5 

08. 

U. 

09. 

10. 

12. 



02,0 
03.0 
06.5 
05.0 
04.0 
12.0 
12.0 
23.0 
58,0 
45.0 
57.0 
62.0 



3.83 
3.81 
3.53 
3.63 
3.64 
3.42 
3.42 
3.32 
2.87 
3.03 
2.89 
2.76 



•Me-n: 1 - Very Lav 2 - Loir 3 - Avr*,. 4 - High 5 - V.ry High (S«* 4pp.ndl« R) 

Table 4.14 indicates that in the opinion of both graduates and 
employers several tasks in the testing and debugging group needed a 
high performance level. Reading a program listing was ranked 1st in 
the group by both graduates and employers. In the entire item list 
both gsduates and ©aiployers racOced it number 2. Correcting syntax 
erross-^ was ranked 2nd in the group and 3rd in the entire list by both 
gra digrs s and emplc^ers. 'Shc?^ t^sk ranked 3rd -by graduajha^ and 5th by 
eiaplQBfflsrs wa^s correct: logii:^L r^xors , m the entire l2St graduates 
raiatesiirt Sth and eanployras, Desk checking a program was ranked 

4tix ir-rtiie nesting and aasd ^ iog gJLii g group and 5th in the entire list of 
75 ±&3^. both graduates ^nd employers. The task which bath group 
rankesi^-sst in thijs group-^^g edit program for effective usei of 
auxiliary sirorage. 



0.80 
0.74 
O.U 
0.99 

0.84;, 

o.am 

0.96; 
0.83 
0.96 
0.94 

0.91; 

l.Oli 
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TABU *.15 

BAHKIHG OF TASKS PERFORMED IN IX)CDMERTATX(1I IN TEBHS OF 
PROPICXENCY ITEEDED BT EMTK? LEVEL VWSLiMKiS 



ITEM 

HO. TASK DESCRimOH 


GRADUATE 

GROUF ITEM MEAN* S D 
RANK RARK 


SMPLOm 

GROUP ITEM MEAN* S D 
RANK RANK 


5.00 DOCUMENTATION 

5.02 WRITE COMPUTER OPERATOR INSTRUCTIONS . 

5.03 URITE IDOCtMMTATION UPDATES AFTER 4 FROCSAM REVIsnm 

5.01 PBEPAm A ffflDGHAM DOCUMENTATION MANUAL 

5.04 SUMMAKIZE 3HE CONTROLS IN PROGRAM TO DKIBCT ERRORS 

5.05 SUHMAKIZE CALCULATIONS USEp UK PROGRAM. 


01. 31.0 3.57 0.68 

02. 38.0 3.47 0.66 

03. 50.5 3.29 0.97 
04.5 55.0 3.23 0.69 
04.5 55.0 3.23 0.90 


01. 39.0 3.12 0.97 

02. 43.0 3.07 0.96 

03. 47.0 3,00 0.98 

04. 49.5 2.98 0.90 

05. 53.0- 2.94 0.80 



*Mftan: X - Very lot 2 - 3 - kvTMpm 4 - Higlh 5 - Vr,rf Hlgb CSm Appendix B) 



In Table 4,15 both the graduates and employers felt the highest 
performance was needed for the write computer operator Instructions 
taskf in thq docuxnentation group. Employers rated thae task sjammarlze 
calculations used in program as needing the lowest pearformance by entry 
level programmers. The ^aduates ranked it 4.5 out 5 eqaal witli 
summarize the controls ifr program to detect erro r s . 
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TABLE A. 16 

RANCTC OP MISCELLANEOUS TASKS PEBPOWttl) IN TEHMS OF 
PSElFlCIEHCy fflSEDED BY HfaEHY LEVEL PROGRAMMEBS 



ITEM 
KO. 



TASK DESCRIPTIOH 



-——GRADUATE- 

GBODPriTEM MEAN* S D 
RARE RAHR 



EKPLOtBR 

OtOUF ITEM MEAH* 
lUOQC RANK 



6 .DO MISCELLANEOUS 

6.06 USE JOB COHTROL LANGUAGE (CCWTBOL CARPS) 

6.03 PERFORM PROGRAM MAINTENANCE 

6.02 PATCH COMPUTER PROGRAMS 

6.05 OPERATE COiPLTER FOR PROGRAM TESTS . . . 

6.08 PERFORM NUMBER SYSTEM ARITHMETIC .... 

6.09 CONVERT NUMBERS BETWEEN NUMBER SYSTEMS , 
6.01 KEYPUNCH PROGRAM 

6.07 USE VIRTUAL STORAGE TECHNIQUES 

6. DA CONVERT A PROGRAM TO ANOTHER LANGUAGE, . 

6.10 PREPARE PRINTER CARRIAGE TAPE 



01. 07.0 3.90 0.97 

02. 17.5 3.72 0.83 

03. 36.0 3.50 1.07 
04-5 39.5 3.45 U25 
04.5 39.5 3.45 UOO 

06. 4.3.0 3.39 1,01 

07. 49.0 3.31 Ki4 

08. 63.5 3.16 l«ao 

09. 72.0 2.75 l.;S7 

10. 73.0 i.74 1^0 



01. 06.5 3.53 0.99 

02. 14.0 3.41 0.77 

04. 31.0 3.22 1.00 

05. 34.5 3.17 1.25 
06^5 36.5 3.14 0.96 
06.5 36.5 3.14 I. 04 

03. 29.0 3.25 1.05 

08. 60.0 2.84 1.07 

09. 67.0 2.61 1.06 

10. 72.5 2.53 0.99 



*He«: 1 . V.ry Low 2 • 3 - Aver^* 4 - Hlth 5 - V.ty Hl«h CS«* Appwdlm m 

Table 4.16 indicates witetiisi the tem ttaste in the misceXlanaous 
use job controi langpage needed tiae higi^t peirifcantiance 3x the 
opinion of both graduatas ana empLLoyers.. Thfe ttask ailscr xaiiced very 
high in the entire lisst (75 xiapms) , wife mmlipmsrs raxtk±wg x± 6*5 and 
graduates ranking .it 7th. "Ete iiwo -=asl£s:-r^d lowestiJxi permormance 
for miscellaneous group vaere :gHspaa3a pamter icarr rage^ teiie lating 10th 
convert a program to: ^ajrhgr languapig 3:^^ 9th by laDtfccgraduates 
. and employer s . -rbese two tas^a3:so .r33»a ^.vej?5?.^^ 1^^ 

scale for the entire list of task items. Prepare a prinirer :agrri^qe 
tage was ranked 73rd by graduates and 7:2-^ by employeics, ang convert g 
program t o another langua^^ ranked T2iid by graduates and 67 by 
employers. 
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Tables 4.17 through 4.22 deal with how important the task is for 
an entry level programmer over a range from being slightly important 
to being critical for entry level employment* 

TABLE 4.17 

aANKIHG OP WIS PEircaMKP n STSTEMS AlULTSlS AHD DESIGN Ul TEWS OP 
MASTEBY Of THE TASK HT EMTlOr LEVEL PRDCKAHMERS 



ITEM 
NO. 



TASK DESCRIPTION 



l.Oq SIgSTEMS AHALYSIS AND DESIGN 

1.05 WORK WITH OTHER PROGRAMMERS ON PROBLEM . 

1.04 vmX. WITH SYSTEMS ANALYST ON PROBMM . . 

1.03 WITH USERS ON PROBLEM , 

1 . 10 ESEPARE A DISK RECORD LAYOUT , 

1.08 B^PaRE ^ PRINTER SPACING FORM , 

1.01 t]^ coMPjanr system standards , 

1.09 mPARE i«lTAPE RECOIU) LAYOUT , 

1.07 mPARE a CARD RECORD LAYOUT 

1.(32 WEITE A3ETAILHD DESCRIPTION OF A PROBLEM, 

1.(36 PREPARE SYSTEM FLOWCHART , 

l.U PJ5PARE A PAPER TAPE RECORD LAYOUT . . . , 



GRADUATE 

GROOP ITEM MEAN* 
RANK RANK 



S D 



01. 
02. 
03. 
04. 
05. 
06. 
07. 
08. 
09. 
10. 
11. 



12.0 
2S.0 
31.0 
35.0 
40.0 
43.0 
46.5 
55.0 
62.0 
63.0 
75.0 



3.78 
3.62 
3.50 
3.46 
3.37 
3.27 
3.18 
3.11 
2.99 
2.94 
1.73 



0.86 
0.98 
1.07 
1.03 
0.97 
1.09 
1.04 
1.06 
1.12 
1.05 
1.05 



EMPLOYER — 

CROUP ITEM MEAN* S D 
RANK RANK 



01.5 

01.5 

08. 

0.1. 

05.5 

04. 

05.5 

07. 

OS. 5 

09.5 

11. 



13.5 
13.5 
52.0 
18.0 
36.0 
27.5 
36.0 
49.5 
56.0 
56.0 
75.0 



3.66 
3.66 
3.06 
3.56 
3.34 
3.41 
3.34 
3.11 
3.04 
3; 04 
1.96 



0.91 
0.98 
1.18 
0.95 
0.91 
1.06 
1.06 
1.20 
0.97 
1.08 
1.14 



m^axi: 1 - Slight 2 - Som 3 « I*^>ort«xt 4 - V«ty 5 • Critical C8#« App«dlx E) 

Table 4.17 shcr.fs that in the system analysis and design group of 
ele^ren tasks the graduates indicated the task/ working with other 
programmers on problems ^ was the most important. The employers felt 
that two tasks, working with other progr ammers on a problem and working , . 
with systems analysts on a problem , were both ranked equally as the 
most important in the group. Graduates and employers placed the task, 
prepare a paper tape record layout , at the bottom of the group and the 
entire list of 75 tasks. 
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TABLE 4.18 

RAiaOMG OP TASKS rUFOIUffD IN PIOGXAM fiBSKai IH »KKS Of 
MASTRinr OP THB TASK BY KHTO UVBt PKOGRAJftOKS 



ITEM 
NO, 



TASK DESCRIPTION 



2.00 PROGJIAH DESIGN 



2.08 PREPAW; A TEST DATA FOB PROGRAMS 

2.09 SELECT APPROPRIATE DATA NAMES FOB DATA 

2.07 USE STRUCTURED PROGRAMMING TECHNIQUES 

2.10 SELECT FrtE. ORGANIZATION ANP ACCESS METHODS FOR DATA FILES 

2.02 PREPAKE A GENERAL (LOGIC) PROGRAM FLOWCHART 

2.11 SELECT APPROPRIATE PROGRAMMING LANGUAGE FOR PROBLEM. . 
2.01 USE STAimABD FLOWCHART SYMBOLS 

2.03 PREPAKE A PElAlL PROGRAM FLOWCHART ' ' 

2.06 DIVIDE A PROGRAM INTO MODULES ! [ 

2.05 PREPAKE A DECISION TABLE 

2. OA PREPAKE A GRID CHART 



GRADUATE 

GROUP ITEM MKAH* 
SAMK RANK 



01. 

02. 

03. 

04- 

05. 

06. 

07. 

08.5 

08.5 

10. 

11. 



11 
23 
39 
41 
42 
48 

50.5 
57.5 
57.5 
71.0 
74.0 



3.85 
3.63 
3.39 
3.36 
3.32 
3.17 
3.15 
3.09 
3.09 
2.40 
1.77 



S D 



1.01 
0.96 
1.02 
1.06 
1.10 
1.25 
1.10 
1.13 
1.11 
0.96 
0.78 



EMPLOYER 

GROUP ITEM MEAH» 
RANK RANK 



01. 
07. 
04. 
03. 
02. 
09. 
06. 
05. 
08. 
10. 
11. 



09.0 
46.0 
32.0 
26.0 
24.5 
64.5 
44.5 
36.0 
47.0 
69.0 
74.0 



3.87 
3.21 
3.38 
3.42 
3.46 
2.74 
3.22 
3.34 
3.19 
2.36 
2.12 



S D 



1.02 
I.IS 
1.20 
1.04 
0.94 
1.22 
1.04 
1.04 
1.07 
0.98 
0.87 



♦Mean: 1 - Slight 2 - Some 3 ■« In>ort«nt 4 • v«ry 5 • Critical App«ndlz E) 



m Table 4.18 we see both graduates and employers selecting the 
Prepare test data for programs ^ as the most important one in the 
program design group of eleven tasks. Both graduates and employers 
rated the same two tasks as having minor importance. Prepare a grid 
chart received a rating of 11th by both groups and prepare a decision 
table received a rating of 10th. These two also were rated very low in 
the entire group of. 75 tasks* Both groups rated prepare a grid chart 

as 74tli in the item list. Prepare a ^^^^-^----^^^ 

graduates and 69th by employers. 
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RAKKXHG OF TASKS PERFOKMED IH roOIHG IH TERMS OP 
HASTERt OP THE TASK BY EWTKf LEVEL PUOGRAMHEFS 



ITEM 
HO. 



TASK DESCRIPTION 



GRADUATE 

GROUP ITEM MEAH* 
RANK RANK 



S D 



EMPLOYER 

GROUP ITEM MEAN* 
RANK RANK 



S D 



3.00 CODING 



3.02 
3.26 
3.20 
3.22 
3.16 
3.09 
3.10 
3.17 
3.12 
3.05 
3.15 



.11 
.21 
.07 
.13 
.lA 
.06 
.04 
.19 
.01 
.06 
3.1& 
3.23 
3.03 
3. 24 
3.25 



WRITE HIGHER LEVEL LANGUAGE INSTRUCTIONS 

USE CODING SHEETS 

WRITE CCWMENTS IN PROGRAM 

WRITE EDIT ROUTINES 

WRITE ERROR ROUTINES 

WRITE SEQUENTIAL DISK FILE HANDLING ROUTINES . . . 
USE INDEX-SEQUENTIAL DISK FILE HANDLING ROUTINES . 

USE LIBRARY ROUTINES 

USE TAPE FILE HANDLING ROUTINES 

USE DISK SORT UTILITY ROUTINES 

WRITE SUBROUTINES 

USE RANDOM DISK FILE HANDLING ROUTINES 

WRITE INSTRUCTIONS FOR INTERNAL/ EXTERNAL CONTROLS. 

WRITE TABLE SEARCHING INSTRUCTIONS 

USE CARD FILE HANDLING ROUTINES 

USE DATA C<»W0NICATI0NS ROUTINES 

WRITE TABLE BUILDING INSTRUCTIONS 

USE TAPE SORT UTILITY ROUTINES 

USE MACROS 

WRITE ASSEMBLER LANGUAGE INSTRUCTIONS 



ITE TABLE SORTING INSTRUCTIONS 



WRITE LIBRARY ROUTINES 

WRITE CHECK DIGIT CHECKING ROUTINES 

WRITE REPORT PROGRAM GENERATOR LANGUAGE INSTRUCTIONS 

WRITE CHECK POINT-RESTART INSTRUCTIONS 

WRITE FORM TEST PATTERN ROUTINES ..... 



01. 

02. 

03. 

04.5 

04.5 

06. 

07. 

08.5 

08.5 

10. 

11. 

12. 

13. 

U. 

15.5 

15.5 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 



07.0 
08.0 
14.0 
15.5 
15.5 
18.5 
21.0 
26.5 
26.5 
28.0 
29.0 
31.0 
33.0 
34.0 
36.5 
36.5 
38.0 
50.5 
60.0 
61.0 
6A.0 
65.0 
66.0 
67.0 
68.0 
69.0 



4.02 
3.97 
3.76 
3.75 
3.75 
3.70 
3.65 
3.61 
3.61 
3.59 
3.58 
3.50 
3.A8 
3.47 
3.43 
3.43 
3.42 
3.15 
3.07 
3.01 
2.91 
2.89 
2.87 
2.84 
2.83 
2.64 



0.95 
1.11 
1.07 
0.91 
0.97 
0.87 
0.89 
1.09 
1.04 
1.02 
1.00 
0.97 
1.09 
0.98 
1.02 
1.07 
0.97 
1.16 
1.08 
1.18 
1.07 
1.06 
1.10 
1.35 
1.13 
0.99 



02. 

01. 

03. 

04. 

05. 

07. 

06. 

09.5 

12. 

09.5 

11. 

15.5 

15.5 

08. 

14. 

17.5 

13. 

19. 

17.5 

23. 

21. 

22. 

25. 

20. 

24. 

26. 



08.0 

07.0 

10.0 

15.5 

19.0 

22.5 

21.0 

29.5 

34.0 

29.5 

32.0 

42.5 

42 5 

27.5 

41.0 

52.0 

38.0 

56. 

52.0 

66.0 

63.0 

64.5 

68.0 

59.0 

67.0 

70.5 



3.88 
3.90 
3.82 
3.63 
3.56 
3.47 
3.50 
3.39 
3.37 
3.39 
3.38 
3.23 
3.23 
3.41 
3.2i 
3.08 
3.32 
3.04 
3.08 
2.69 
2.79 
2.74 
2.54 
2.98 
2.60 
2.31 



*Hean: 1 - Slight 2 - Som 3 - laportaat 4 - Very 5 - Critical (S«« App«nd'*x B) 

Table 4.19 indicates that among the twenty-six tasks within the 
coding group write higher level language instructions was the most 
important task in the opinion of the graduates. Employers rated use 
coding sheets as the most important task. These two tasks rated very 
high in the entire task list with the graduates and employers both 
ranking them 7th and 8th. Botn graduates and employers ranked write 
form test pattern routines as the least important task in the group. 



1.07 
1.03 
1.02 
0.61 
0.75 
0.97 
0.89 
0.99 
0.83 
0.90 
0.88 
0.98 
1.01 
0.84 
0.97 
1.11 
0.91 
0.97 
1.19 
1.43 



96 

,03 
94 
35 
07 



1.06 
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tABLB 4.20 



RAMKBIG OF TASKS PBIFORKU) IN TBSTING AND OEBUGGZMG lU TSSHS Of 
MASTEKY OF IHE TASK BY Birm L£VBL -PSOGRAMIS 



ITEM 
NO. 



TASK DESCRIPIKMJ 



->.00 TESTI5SC AUD DEBUGGING 

COREHTT LOGICAL ERHORS 

READ A PROGRAM tlSTING - [ 

^.-03 C0R2ECT SWAX (CLERICKL) BMaittS 

4.^2 DESK CHECK A PR0GKAM 

4-109 TESr PROGRAM USING TESTT DATA 

4^i0 TEST PROGRAM USING LIVE (USER^5 , JIfiCA 

4. .07 READ A FILE PIW 

4^08 READ A CRDsS-REFKaENCE.lLISTISC. 

4,06 READ A MEMORY DUlff , 

4,12 RECOMMEND CORRECtlONS OR MODiraEJKriOWS TO PROGRAMS . 

4U1 EDir PROGRAM FOR smCTIVE USE OF AUXILIARY STORAGE. 

4.05 READ A TRAGI 



GRADUAIE 

GROU? ITEM MSANO 
RANK RANK 



5 D 



01. 
02. 
03. 
OA. 
05. 
06. 
07. 
08. 
09. 
10. 

a. 

12. 



01. 
02. 
03. 
04. 
06. 
09. 
17. 
18. 
23. 
44, 
52. 
55. 



3.14 
3.11 



79 
79 
90 
92 
63 
97 
95 
03 
11 
1.02 
l.Il 
1.09 



EMPLoraR — 

GROOF ITEM MEAN* 
SANK KANK 



03. 
01. 
04. 
02. 
05. 
06. 
07. 
08. 
09, 
10. 
12. 
11. 



03. 
01. 
04. 
02. 
05. 
06. 
15. 
27. 
32. 
44. 
61. 
49. 



4,22 
4,30 
4.10 
4.23 
4.05 
3.95 
3.63 
3.47 
3.38 
3.22 
2.95 
3.11 



S D 



0.77 
0.78 
0.92 
0.81 
0.91 
1.04 
0.94 
0.99 
1.06 
0.91 

i.ia 

1.03 



1 - SUghc 2 - Sq 



3 — Ii^ortw.t 



CirltlcAl 



(to* App«a41x t) 



Tabxe 4-20 Indicates that all of the tasks in the testing and 
debugging were ianportant to the beginning programmer. According to 
the graduates ^1 of the tasks had an average value of over three of 
a possible fiv&. The employers rated all above three except one at 
2.95. The graduates rated correcting logical errors as the most impor- 
tant in the Gxoiap and the entire task list. Employers picked reading a 
program listisag as the most importaot in the group and the entire task 
list- Reading a trace was the leasn important task in the group 
according l:o the graduates with the employers rating edit program for ' 
effective use o± auxiliary storage as the least important. 
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TABLE 4.21 



RANKING OF TASKS PERFORHBD IN DOCUMSNTATION IN TERMS OF 
MASTERY OF THE TASK BY ENTRY I£VBL PROGRAIMBRS 



ITEM 



TASK DESCRIPTION 



5.00 DOCUMENTATION 



5.02 WRITE C(»£PUTER OPERATOR INSTRUCTIONS » . 

5.03 WRITE DOCUMENTATION UPDATES AFTER A PROGRAM*REvisioN ' 
5.01 PREPARE A PROGRAM DOCUMENTATION MANUAL .... 

5.04 SUMMARIZE THE CONTROLS IN PROGRAM TO DETECT ERRORS ' ' 

5.05 SUMMARIZE CALCULATIONS USED IN PROGRAM " ' 



— GRADUATE 

GROUP ITEM MEAN* S D 
RANK RANK 



01. 13.0 3.77 0.96 

02. 23.0 3.63 0.96 

03. 31.0 3.50 1.17 

04. 46.5 3.18 1.09 

05. 55.0 3.U 1.05 



EMPLOYER — 

GROUP ITEM MEAN* 8 D 
RANK RANK 



01. 17.0 3.61 1.01 

02. 20.0 3.54 0.9i 

03. 24.5 3.46 0.9: 

04. 39.0 3.29 0.92 

05. 40.0 3.26 0.9] 



*Maan: 1 - Slight 2 - Sa« 3 - I^ort«t 4 - Vry 5 - Critical (S^ App^dl, E) 

Table 4.21 depicts both graduates and employers rating each item 
in the documentation group the same, ihe most important task was in the 
^''''''P' write computer operator instructions , and the least important was 
summarize calculations used in program . All five tasks had an average 
value of over three which indicates they were all important to a 
beginning programmer. 
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TAStS 4.22 



RANKUI6 OF MISCEUAMEOCS TASKS PBRTOMD IM T8IM8 OF 
HASmy OF THS tASK BY BNTFY Um PROGKANOnS 



ITEM 



TASK DESCRIPTION 



GRADUATE 

GROUP ITEM NBAm S D 
RAHK RANK 



EMPLOyER — 

GROUP ITEM HKAf^ S D 
RANK RANK 



6.00 MISCELLANEOUS 

6.06 USE JOB CONTROL LANGUAGE (CONTROL CARDS) 

6.03 PERFORM PROGRAM MAINTENANCE 

6.02 PATCH COMPUTER PROGRAMS 

6.08 PERFORM NUMBER SYSTEM ARITHMETIC .... 

6.09 CONVERT NUMBERS BETWEEN NUMBER SYSTEMS . 
6.05 OPERATE COMPUTER FOR PROGRAM TESTS . . . 

6.07 USE VIRTUAL STORAGE TECHNIQUES 

.6.01 KEYPUNCH PROGRAM 

6.04 CONVERT A PROGRAM TO ANOTHER LANGUAGE. . 

6.10 PREPARE PRINTER CARRIAGE TAPE 



01. 05.0 4.10 0.95 



02. 



lO.O 3.92 0.87 



03. 20.0 3.67 l.U 

04. 45.0 3.23 I.IS 

05. 49.0 3.16 1.22 

06. 53.0 3.13 1.25 

07. 59.0 3.08 1.22 

08. 70.0 2.48 1.03 

09. 72.0 2.37 1.07 

10. 73.0 2.20 0.95 



01. U.O 3.78 l.Oli 

02. 12.0 3.75 0.90 

03. 4a. 0 3.13 1.15 

05. 5a. 0 3.00 1.08 

04. 54.0 3.07 l.lh 

07. 62.0 2.8a 1.19 

06. 60. 0 2.96 0.98 
10. 73.0 2.21 0.95 

08. 70.5 2.31 0.96 

09. 72.0 2.25 0.85 



•M««n: 1 - Slight 2 - SoM 3 • Xi«>ort«ac 4 - V«ry 5 • Critical (Sm Arp«ndis I) 

Table 4,22 indicates that among the ten tasks within the miscel- 
laneous group, use job control language was the most important task in 
the opinion of both graduates and employers. This task also ranked very 
high in the entire task list (75 items) , with graduates ranking it 5th 
and employers ranking it 11th. Performing program maintenance and patch 
computer programs were also rated as being very important by both 
employers and graduates. Prepare printer carriage tape was rated the 
least important in the miscellaneous group by graduates and ranked 9th 
in the group by employers. In the entire task list this task was rated 
73rd by graduates and 72nd by employers. Two other tasks which were 
rated very low by both groups were: keypunch program and convert a 
program to another language. 
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Tables 4.23 through 4.28 deal with the future need (5 years) of the 
task over a range from greatly decrease, remain the same, to greatly 
increase the need'%or the task. 



TAILB 4.?3 

RANKING OF TASKS , PERFORMED IN SYSTEMS ANALYSIS AND DESIGN IN TERMS OF 
FUTUKE NEED OF THE TASK FOR ENTRY LEVEL PROGRAMMERS 



ITEM 
NO. 



TASK DESCRIPTION 



1. 00 



.03 
.05 
.01 

.10 
1.08 
1.06 
1.02 
1.09 
1.07 
1. 11 



SYSTEMS ANALYSIS AND DESIGN 

WORK WITH USERS ON PROBLEM 

WORK WITH OTHER PROGRAMMERS ON PROBLEM '. '. 

USE COMPANY SYSTEM STANDARDS 

WORK WITH SYSTEMS ANALYST ON PROBLEM . . . 

PREPARE A DISK RECORD LAYOUT 

PREPARE A PRINTER SPACING FORM 

PREPARE A SYSTEM FLOWCHART 

WRITE A DETAILED DESCRIPTION OF A PROBLEM. 
PREPARE A TAPE RECORd LAYOUT ........ 

PREPARE A CARD RECORD LAYOUT 

PREPARE A PAPER TAPE RECORD LAYOUT . . . , 



*>tean; 1 - Very Low 



Low 3 • No Change 



GRADUATE 

GROUP ITEM MEAN* 
RANK RANK 



01. 
02. 
03. 
04. 
05. 
06. 
07. 
08. 
09. 
10. 
U. 



11, 
lA, 
20. 
26. 
37. 
42. 
44. 
49. 
52. 
59. 
75. 



.77 
,71 
,67 
57 
,48 
35 
33 
30 
18 
02 
77 



0.94 
0.86 
1.03 
0.96 
90 
75 
99 
07 
91 
98 
03 



---EMPLOYER 

GROUP ITEM MBAN» 
RANK RANK 



04. 
03. 
01. 
02. 
05. 
06. 
08. 
07. 



19.0 
13.0 
09.0 



10, 
28, 
41, 
46, 
43. 



3.56 
3.64 
3.69 
3.68 
3-47 



0^. ^55 ,.0 

io* -60.0 
11. 75.0 



S D 



1.04 
0.73 



11 
91 



1.05 
0.95 
1.06 
1.26 
1.06 
1,03 
1.10 



High 



5 - Very High CSee Appendix E) 



Table 4.23 shows that in the system cinalysis and design group of 
eleven tasks the graduate indicated two tasks, work with users on 
problem and work with other programmers on problem / would increase in 
need in the next five years. Employers felt the task most likely to 
increase in need was use company standards . Both graduates and 
employers thought that the need for preparing a paper tape record layout 
would decrease in the future. They also rated it 75th in the entire 
item list of 75 items. 
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TA&U 4.24 

RANKING OF TASKS PJBRFORMKD IN PROGRAM DESIGN IN TBRHS OP 
mURE NEED OF THB TASK FOR ENTWf UTOL PROGBAMHBKS 



NO. 



TASK DESCRIPTION 



GRADUATE 

GROUP ITEM MEAN* 
RANK RANK 



S D 



— EMPLOVER-. 

GROUP ITEM MEAN* 
RANK RANK 



8 D 



2.00 PROGRAM DESIGN 

2.08 PREPARE A TEST DATA FOR PROGRAMS 

2.07 USE STRUCTURED PROGRAMMING TECHNIQUES 

2.09 SELECT APPROPRIATE DATA NAMES FOR DATA 

2.02 PREPARE A GENERAL (LOGIC) PROGRAM FLOWCHART 

2.10 SELECT FILE ORGANIZATION AND ACCESS METHODS FOR DATA FILES 
2.06 DIVIDE A PROGRAM INTO MODULES. 

2.01 USE STANDARD FLOWCHART SYMBOLS ! ! ! ! ' ' 

2.03 PREPARE A DETAIL PROGRAM FLOWCHART ! ' ' ' 

2.11 SELECT APPROPRIATE PROGRAI«ING LANGUAGE FOR PROBLEM. .' ! '. 
2.05 PREPARE A DECISION TABLE 

2.04 PREPARE A GRID CHART 



01.5 

01.5 

03. 

04. 

OS. 

06. 

07. 

08. 

09. 

10. 

11. 



08.5 
08.5 
33.5 
39.0 
44.5 
47.5 
50.0 
54.0 
67.0 
71.0 
74.0 



3.79 
3.79 
3.51 
3.45 
3.33 
3-31 
3.28 
3.13 
2.75 
2.52 
2.04 



0.93 
1.09 
0.85 
1.00 
1.00 
1.23 
0.93 
1.07 
1.23 
1.05 
0.95 



01. 
02. 
03. 
06. 
04. 
05. 
07. 
08. 
09. 
10. 
11. 



02.0 
08.0 
24.0 
44.0 
30.0 
36.0 
50.0 
53.5 
63.0 
68.0 
74.0 



3*81 
3.71 
3,49 
3.21 
3.40 
3.34 
3.08 
3.01 
2.76 
2.64 
2.32 



*M«im: 



I - V«ry Low 



Lov 3 i* No ChjQfe 



4 - Blgfr 5 - Vttxy Hish (8«« App«ii<llx B) 



Table 4.24 shows the graduates indicating two tasks, prepare test 
data for programs and use structured programming technicyues , as having 
the greatest future need in the program design group of eleven items. 
They also rated these two very high on the entire list with a rank of 
8.5. The employers also ranked prepare test data for program as number 
one in the group and number two in the entire list of 75 itCTis. They 
also rated use structured progranroing techniques as 2nd in the group 
and 8th in. the* entire list. Prepare a grid chart was ranked last in 
the group and second to last in the entire list by both graduates and 
employers . 



1.13 
0;86 
94 
03 
U 
92 
02 
10 



U03 
0,99 
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TABLE 4.25 

RAHKING OF TASKS PKlFOttlBD m CODHfG IM TERMS OF 
FUTURE NEED THE TASK FOIL BNTRY LEVEL PROGRAMMERS 



ITEM 
NO. 



TASK DESCRIPTION 



3.00 CODING 



3.02 WRITE HIGHER LEVEL LANGUAGE INSTRUCTIONS 

3.20 WRITE COMMENTS IN PROGRAM 

3.14 USE DATA COMMUNICATIONS ROUTINES 

3.22 WRITE EDIT ROUTINES 

3.16 WRITE ERROR ROUTINES [ ' ' 

3.15 WRITE SUBROUTINES [ \ ' 

3.17 USE LIBRARY ROUTINES !.*.'.!.*.' 

3.05 USE DISK SORT UTILITY ROUTINES . ] 

3.10 USE INDEX-SEQUENTIAL DISK FILE HANDLING ROUTINES ! . 

3.11 USE RANDOM DISK FILE HANDLING ROUTINES 

3.09 WRITE SEQUENTIAL DISK FILE HANDLING ROUTINES . . . . 

3.26 USE CODING SHEETS 

3.07 WRITE TABLE SEARCHING INSTRUCTIONS ! ! 

3.06 WRITE TABLE BUILDING INSTRUCTIONS 

3.21 WRITE INSTRUCTKWS FOR INTERNAL/ EXTERNAL CONTROLS. . 

3.12 USE TAPE FILE HANDLING ROUTINES. 

3. 18 WRITE LIBRARY ROUTINES 

3. 19 USE MACROS 

3.04 USE TAPE SORT UTILITY ROUTINES ...!!!!!!!! 

3.13 USE CARD FILE HANDLING ROUTINES. . .• 

3-08 WRITE TABLE SORTING INSTRUCTIONS 

:<.24 WRITE CHECK POINT-RESTART INSTRUCTIONS 

3.23 WRITE CHECK DIGIT CHECKING ROUTINES 

3.01 WRITE ASSEMBLER LANGUAGE INSTRUCTIONS 

3.25 WRITE FORM TEST PATTERN ROUTINES 

3.03 WRITE REPORT PROGRAM GENERATOR LANCUACB INSTRUCTIONS 



GRADUATE 

GROUP ITEM KEAlNl 
RANK RANK 



01. 

02. 

03. 

04.5 

04.5 

06.5 

06.5 

08. 

09. 

10. 

10. 

12. 

13. 

13. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 



07.0 
10.0 
15.0 
17.0 
17.0 
22.5 
22.5 
24.0 
27.0 
30«0 
30.0 
33.5 
37.0 
37.0 



40 
41 
53 
56 
57 

59.5 
61.0 
63.0 
64.0 
66.0 
68.0 
69.0 



3.80 
3.78 
3.70 
3.69 
3.69 
3,64 
3.64 
3.63 
3.56 
3.54 
3.54 
51 
48 
48 
43 
36 
14 
09 



3,07 
3.02 
3.00 
2.93 
2.88 
2.79 
2.65 
2.63 



1.00 

0. 96 

1. U 
0.96 
0.88 
0.95 
1.05 

.0.94 
1.01 
1.03 
0.98 
0,97 
0.69 
0.91 
1.09 
1.08 
1.03 
1,11 
1.15 
1.06 
0.95 
1.06 
1.05 
1.16 
0.98 
1.29 



EMPLOYER --^ 

GROUP ITEH HEAjr* S D 
RANK HANK 



02. 

03. 

01. 

05. 

06. 

04. 

07. 

12. 

10. 

08.5 

15. 

13.5 

08.5 

11. 

13.5 

18. 

16. 

17. 

23. 

22. 

20. 

19. 

24. 

25. 

26. 

21. 



03.5 
10.5 
01.0 
22.0 
24.0 
19.0 
26.5 
35.0 
33.0 
31.5 
40.0 
38.0 
31.5 
34.0 
38.0 
53.5 
47.0 
52.0 
64.5 
62.0 
58.0 
56.0 
67.0 
69.0 
70.0 
59.0 



3.79 

3.68 

3.83 

3.53 

3.49 

3.56 

3.40 

3.35 

3.37 

3.39 

3.30 

3.32 

3r39- 

3.36 

3.32 

3,01 

3. 13 



03 
74 
78 
92 
97 
67 
62 
2.57 
2.89 



0.94 
0.82 
0.91 
0,71 
0.72 
0.87 
0.89 
0.80 
0.83 
0.81 
0.76 
0.83 
0,69 
0.60 
OM 
0,85 
l.Ol 
1.04 
1.02 
0,71 
0.90 
1.10 
0.94 
1.23 
1,01 
1.19 



«M««a: 1 - Very Ian 2 - Lew 3 - Ho Chanyi 4 • aiih 5 - Vmty High Appendix R) 



Table 4.25 indicates that in the opinion of the graduates, write 
higher le vel language instructions , had the greatest future need. They 
also placed it' high in the entire list with a rank of 7th. The employers 
felt that -the task use data communications routines had the greatest 
future need in the group and the entire list of tasks. Employers thought 
write higher level language instructions also had a great future need 
ranking it 2nd in the group and 3.5 in the entire list (75 items) . The 
task which the graduates felt had the least future need in the group was 
write report progra m generator language instructions with the employers 
picking write form test pattern routine as last. 
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TAIU 4.2* 

RAHKING OP TASKS PBUOMD TH tlSTHW AVD mUGGQIG IM IfiRMS OF 
FUTURE NEED Of THE TASK M IMTXT LSm PSOGiUmERS 



ITEH 
NO. 



TASK DESCRIPTION 



4.00 TESTING AND DEBUGCIHG 

4.04 CORRECT LOGICAL ERRORS 

4.01 READ A PROGRAM LISTING 

4.02 DESK CHECK A PROGRAM 

4.09 TEST PROGRAM USING TEST DATA 

4.10 TEST PROGRAM USING LIVE (USER) DATA 

4.03 CORRECT SYNTAX (CLERICAL) ERRORS 

4.07 READ A FILE DUMP 

4.12 RECOMMEND CORRECTIONS OR MODIFICATIMIS To'pROGRAMS 

4.06 READ A MEMORY DUMP . 

4.08 READ A CRDSS-REPBRENCE LISTING , ] \ 

4.U EDIT PROGRAM POR EFFECTIVE USB OF AUXILIARY STORAGE 

4.05 READ A TRACE 



GRADUATE 

GROUP ITEM MEAN* S D 
RANK RANK 



01. 
02. 
03. 
04. 
05. 
06. 
07. 
08. 
09. 
10. 
IK 
12. 



01.0 
02.0 
03.0 
04.5 
17.0 
19.0 
25.0 
28.0 
30.0 
32.0 
47.5 
55.0 



3.99 
3.96 
3.93 
3.89 
3.69 
3.68 
3.62 
3.55 
3.54 
3.53 
3.31 
3.10 



0.91 
0.91 
0.88 
0.86 
0.92 
0.97 
0.89 
0.93 
1. 01 
0.91 
1.07 
1.00 



BMPLOYEB 

GROUP ITEM MEAN* S D 
RANK RANK 



02. 

04. 

01. 

03. 

05». 

06. 

08. 

07. 

10. 

09. 

11. 

12. 



05.0 
07.0 
03.5 
06.0 
13.0 
19.0 
26.5 
24.0 
45.0 
42.0 
48.5 
51.0 



3.77 
3.74 
3.79 
3.75 
3.64 
3.56 
3.48 
3.49 
3.18 
3.27 
3.11 
3.07 



Ov64 
0.86 
0.85 
0.83 
0.91 
0.91 
74 
77 
97 
84 
94 
91 



*Naan: 1 • V«ry Low 2 - Low 3 - Mo Chng« 4 - High 5 - V«»y Mi^ Apswodix B) 

Table 4.25 shows that graduates and employers feli: all the ta^s 
in the testing and^debugging group would have increased future need mti 
t±te next five ^^ais. The graduates picked correct logical errorsa s 
tiiB task haviiag mGEt future need both in the testing and debuggdaarOToup 
and the entire ±a=sk list. They also placed read a program listing and 
desk check a program very high in the group and the item list with a 
rank of two and three in both* The employers selected desk check a 
program as having the most future need in the group and placed it 3.5 
in the entire list. Both graduates and employers placed read a trace 
at the bottom of the group for future need. 
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TABU 4.27 

RANKIH6 OF TASKS PERlTOtKKD ZN DOCDKEHTATION IM TBRMS OF 
FUTURE NESD'OF THE TASK FOR ERTRT tXVSL PROGRAMMERS 



ITEM 

HO. TASK DESCRIPTION 


GRADOAXB 


KMPt0TER~™-* 


GROUP ITEM MEAN S D 
RANK RANK 


GROUP ITEM MEAN 8 0 
RANK RANK 


5.00 DOCUMENTATION 


01. 06.0 3.84 0.87 

02. 13.0 3.75 0.90 

03. 21.0 3.66 0.99 

04. 43.0 3.34 U03 

05. 51.0 3.22 0.97 


03. 17.0 3.58 O.tf 
02. 15.0 3.63 0,U 
01. 13.0 3.64 0.97 

04. 28.5 3.47 0.86 

05. 38.0 3.32 0.96 



*mm: I » Very Uv 2 - Low 3 • Mo Chaiift 4 - Btfb 5 • y%t7 Hl|li (Sm A»p«idlx E) 



Table 4,27 points Qut ttet in the iiocinnentation group of :Sfcve 
itenBr the. task showing th^iiigjisratest future need in rthe ogiinion of 
the graduates was write co imite r operator linstructicnis . Binplojers 
rated ^iprepare a program dooaagntation manual as having the greyest 
futur^rmeed in the group, feite computer operator instructions was 
also rated very high in the entire item list of 75 items. Both groups 
placed summarize calculations used in program last in the group for 
future need. 
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TUIE A. 28 

mnClNG OF KISCELLAHEOnS TASKS nftPOMO IN TBRMS OF 
FimiRB HBED OF THE TASK FOR BKTSCT XJ^VEL PR0GSM1BR5 



ITEM 
NO. 



TASK DESCRIPTION 



6.00 MISCELUHEOUS 

6.06 USE JOB CONTROL LANGUAGE (CONTROL CARDS) 

6.03 PEKK>RM PROOlllf MAHCTBIIANCE 

6.02 iNMiCOHPUiUllflMRAMS. 

6.07 msimmjm^sm^i^ncBajii^ 

6.08 %9KBW KBHBERlflaBagBBH ARIIEBHB^ .... 

6.09 CaTOP WamKimBBgWEEH NiattER SYSTEMS . 
6 . 05 OPERATE OEKFUWUltmH, PROGKiM TESTS . , . 

6.04 COIIVEST M^SOeXU^rt) ANOTBBR LANGUAGE. . 

6.01 mpuNcamoGBMi.^ . . , 

6.10 PREPARE 3BStBraar:CZRRXAGE TAPE 



GRADUATE 

GROUP ITEM M8AN» S D 
RANK RANK 



01. 
02. 
03. 
OA. 
05. 
06. 
07. 
08. 
09. 
10. 



04.5 
U.5 
35.0 
A6.0 
S8.0 
62.0 
65.0 
70.0 
72.0 
73.0 



3.89 
3.77 
3.50 
3.32 
3.06 
2.97 
2.84 
2.58 
2.A1 
2.28 



1.03 
J}. 87 
!I.U 
1.28 
l.t)8 
1.18 
1.2A 
1.11 
1.00 
1.00 



EMPLOYER 

GROUP ITEM MEAUk 8 D 
RANK RANK 



02. 
01. 
OA. 
03. 
05. 
06. 
07. 
10. 
09. 
08. 



21.0 
16.0 
57.0 
48.5 
61.0 
64.5 
66.0 
73.0 
72.0 
71.0 



3.55 
3.59 
2.95 
3.11 
2.84 
2.74 
2.69 
2.42 
2.44 
2.48 



0.9i 

0.73 
1.16 
1.26 
0.93 
0.99 
0.98 
1.12 
0.91 
0.97 



*M»«a.i 1 - iVi«ryaw3w 2 - L«# 3 - Ho Ctunt* 4 - Hl«|i 3 • V«ry (8m App«&dtx B) 

IrtT-^hT e 4.28 the graduaiss selected use job controL^anguage in 
tJie misc&LLmi^us group of ten items as having the greatest future need. 
a!hfi empiDyois selected perform program maintenance as the first task in 
the list. Prepare printer carriage tape was chosen by the graduates as 
having the least future need in the miscellaneous group. The employers 
placed convert a program to another language at the end of the list. 
Both graduates and employers put prepare printer carriage tape very low 
in the entire list of 75 items giving it a rank of 73. 

The respondents were asked to list under other tasks in the survey 
instrument any tasks that were not included. Refer to Appendixes K and 
L for a list of these tasks. Working with CRT's was the only task men- 
tioned by several graduates. 
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Follow-Up Interviews 

Twenty-six gradxiates and twenty-one employers were interviewed with 
the assistance of an inte«riew guide (refer to Appendixes G and H) so 
that all questions were covered as equally as possible. The responses 
to the questions asked dxiring the interview are suiomarized on the 
following pages. The first: seventeen questions were the same for 
both groups and will be summarized together. The last two questions 
will be discussed separately for graduates and employers. 





Summcury 
CGraduate J^esponse 


Summary 
Employer Response 


1* What compariy stan- 






3 


None 




2 


dards are used 


by 


bt^naaras Manual 




8 


Standards Manual 




4 


entry-level 




Standard Forms 




8 


Standard Forms 




2 


programmers? 




Documentation 






Documentation 










Standards 




4 


Steuidards 




4 






Naming Conventions 






Naming Conventions 










For : 






For : 










Programs 




4 


Programs 




5 






Files 




5 


Files 




4 






Data 




3 


Data 




3 






Follow Company 






Criteria For Dates 




1 






Standards Policy 




4 


Supervisor Check 










Comments 




2 


Beginners and 










Use Standard 






Makes Suggestions 




1 






Utilities 














Suggestions 




3 












Have to Use 
















COBOL 




. 1 








2. How do entry- 




Never 




5 


Never 




3 


level pro- 




Rarely 




4 


Rarely 




6 


grammers 




Manner : 






Manner : 






interact with 


u 


Formal & 






Formal & 






the following 


s 


Informal = 


Many 


Informal =; 


Many 


people in the 


E 


Phone 




3 


Phone 




1 


company? 


R 


Meetings 




4 


Meetings 




2 




S 


Personal Visits 




12 


Personal Visits 




6 






Discuss Test 






Discuss Test 










Results 




1 


Results 




1 
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Siammary 
Graduate Response 



Summary 
Employer Rgrsponse, 



4. 



(continued) 



A 

N 
A 

L 
Y 
S 
T 



P 
R 
O 
G 
R 
A 
M 



Are there visual 
display units 
(CRT's) in any 
part of the envi- 
ronment? If yes, 
what are special 
skills needed in 
working on this 
VDU (CRT)? 

Are beginning 
programmers 
required to use 
structured 
programming? 

If yes , what is 
done in structured 
programming? 



Never 
Informal 

Discussions 
Analyst Assigns 

Work and Gives 

Directions 
Meetings 

Analyst Provides 
General System 
Design £i Layout 

Charts 

Nevex' 
Informal 

Interchange 
Project Teams 
Courses 



Yes 
No 

Be able to read 
manual 



Yes 
No 



Top-Bottom Flow 
Minimal Use of Go 

To Shells 
Book Format 

Documentation 

(Chapters) 



2 
11 



= 2 

= 13 
= 2 
= 1 



10 
16 



6 
18 



= 1 



= 1 



= 1 



Never 
Informal 

Discussions 
Analyst Assies 

Work 
Programmer Wcark 

as Analyst 
Work on Teas^ 



Never 
Informal 

Interchange 
Project Teams 
Formal Meetings 



Yes 
No 



Yes 
No 



2 

11 

1 

2 
1 



= 4 

= 11 
= 2 
= 1 



9 

= 12 



Xearn CICS — know 

concepts = 1 

Screen Formatting == 1 
Data Communications 

Knowledge == 1 



= 2 
= 19 



Top-Down Concept « 1 
Minimal Use of Go 
TO Condense Main 
Line « 1 

Programs Follow 
Same Basic 

Pattern Structure^ 1 



50 



43 





Summary 
vji duua ue Ke spon 


se 




Summary 
Employer Rest^onsG 


4. 


Continued 
















If no, do you 


Yes 




5 


Yes 


^_ 


4 




think structured 


No 




13 


No 


^_ 


15 




prograimning will 
















be required in 
















^U£^t5SceaJ3Xe 
















future? 














5. 


What file organi- 


Consecutive 




11 


Consecutive 




o 
o 




zation and access 


Sequential 


:= 


25 


Sequential 




20 




methods are used? 


Index Sequential 




22 


Index Sequential 




15 






Random (Direct) 


= 


19 


Random (Direct) 




18 










1 


Virtual 




2 






Others: 






Others : 










Batch Piles 




1 


PTS (NCR) 




1 






' Chain Piles 




1 


a?otal 




1 












Will Replace ISAM* 


1 


6. 


Do entry-level 






13 


Yes 




5 




pro gramme r s work 


No 


a: 


13 


No 




16 




with outside 














software? 
















If yes, what 


Minor 




1 


Understanding 




1 




skills needed? 


Update s provided 




1 


Very limited 




1 




What types of 


Modify package for 












modifications , 


user application 


= 


1 










etc . , are done? 














7. 


Are data- base 


Yes 




5 


Yes 




6 




packages used? 


No 




21 


No 




15 




If yes, which 


IMS 




1 


IMS & IDMS 




1 




one? 


Forte (Burroughs) 




1 


Forte (Burroughs ) 




1 


8. 


What Kinds of 


Test for: 






Follows Program 








edits are entry 


Numeric, alpha- 






Definition 




1 




level programmers 


betic, duplicate 














required to use? 


record, positive. 
















negative, validity. 














zero 




1 
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Summary 
Graduate Response 



Suicimary 
Employer Response 



8 . Continued 



9. How do beginning 
programmers do 
printer align- 
ment in prbgrams? 



10. Do entry-level 
programmers 
provide restart 
points in their 
programs? 

If yeSf how? 



11. Do entry-level 
programmers use 
application or 
detailed line- 
handling routines 
for data coimnuni- 
cations ecjuipment? 

12. What techniques 
do entry- level 
programmers use 
in desk checking? 



Totals: Batch & 

Others 
Valid Codes 
Limit Checks, 
Range Check, 
Required Fields, 
Check Digit, Cross 
Checking Piles, 
Error Conditions, 
Date, Aiidit Trails, 
Valid Iprinter 
Characters 



Line Coiints 
Standard 

Carriage Tape 
Dummy Forms 



Yes 
No 



Control Cards 
Specific Key 
(Field) 

Application 
Detailed 

Li ne -Hand 1 ing 
No 



80-80 List Check 
Check Cards 
Manually Step 

Through Program 
Trace and Core 

Dump 
Cross Reference 

Listing 
Check with Other 

prograxnmers 



« 1 



= Many 

= Many 
= 1 



= 18 
= 8 



= 1 

= 1 

= 7 

= 2 

= 17 



Line Co\ints 
Staindard 

Carriage Tape 
Operator 

Instructions 

Yes 
No 



Mcuiy 

Many 

= 1 

= 7 
= 14 



Control Cards 
Key Record 



Application 
Detailed 

Line-Handling 
No 



1 

s= 1 



= 3 

= 2 
= 15 



Boss Check Code 
Check Off List 
Check Programs 

With Known 

Resiilts 
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Stunmary 
Graduate Response 



Summary 
Employer Response 



13. 



14- 



15. 



What are the inost 
common syntax and 
logic errors made 
by entry-level 
programmers? 



VThat is the 
policy or 
practice on 
nested if's? 

What are eAtry- 
level programmers 
required to do in 
the way of 
documentation? 



How is documenta- 
tion organized? 



Spelling Errors 
Punctuation 
Keypunch Errors 
Forgot to Define 

Field 
Missing 

Instruction 
Loops 

Missing Periods 
(COBOL) 

Not Permitted 
Very Limited 
Use Them 



Operator 

Instruction 

Sheets 
Flowcharts 
Many Comments 
Sample Printed 

Report 
Specification 

Sheets 
Definitions 

(Program, File, 

etc. ) 
Error Message 

Sheet 
Layouts (printer, 

File, etc.) 
Source Listing 

Folders 

3~Ring Binders 
Manual 

Book of Layouts 



= 17 
^ 6 
= 3 



Field Length 



Not Permitted 
Very Limited 



Operator 

Instruction 

Sheets 
Flowcharts 
Many Comments 
Sample Printed 

Report 
Specification 

Sheets 
Definitions 

(Program, File, 

etc.) 
Layouts (printer, 

File, etc.) 
Source Listing 
User Instructions 



Folders 

3-Ring Binders 
Manual 

Bound Listings 
Job Documenta- 
tion Package 



« 13 

= 3 
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What pfohlosns do 
€aitry- level 
programmers 
encounter in 
program mainte- 
nance that 
differs from 
when they are 
developing a 
program? 

What are the 
major applications 
that entry-level 
programmers write 
programs for? 



Smnmary 
Graduate Response 



Follow Other 

Programmers LOGIC = 18 
Forecasting Future 

Needs 
Not Having The 

Most Recent 

Listing 



Accounts 

Receivable = lo 

Accounts Payable = 7 

Inventory = 13 

Payroll = 7 

•Sales-Commission = 5 

Accounting « 6 
Banking 
Miscellaneous 



Sxxmmary 
Employer Response 



Follow Other 

Programmers LOGIC= 12 
Looking at Entire 

Program For 

Ramifications 



Accounts 

Receivable = 12 

Accounts Payable = 7 

Inventory = 6 

Payroll « 7 

Sales-Commission = 3 

Accounting = 9 
Banking 
Miscellaneous 
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The graduates were asked the question: What were the things, subjects, 
experiences, etc., from your two years in school that benefitted you 
the inost? m their opinion the graduates felt the following had been 
the most beneficial: 



Programming Courses and Skills 
Accounting courses 
Hands On 

Communication Skills 



10 
6 
4 
3 



System classes = 2 

Data Processing Club = 2 
Different Languages = 1 



Graduates listed the following programming and othar skills that were 
lacking when they started work: 



Compute^- Operations = 3 work On other People's Programs 

= 2 Background on IBM Machines 

^^^^ Background on Burroughs Machines 

Debugging Accounting 
Applications Teleprocessing 
Documentation 



The employers were askedt What impressed you most about the graduates? 
The answers received were: 

Well Rounded D.P. Education 
Hard Workers 

Good Accounting Background 
Very Competitive 
Could Write Programs Immediately 
On-The-Job Training At School 
Good Docxamentation 
Logical Deduction Ability 

Employers listed the following as skills needed most by our graduates: 

None 5s 4 

Experience (Programming and Operations) 

General Business Knowledge 

System Analysis and Design 

Structured Programming 

JCL 

Data Communications (On Line T. P.) 
School Should Update Equipment 



= 5 

= 5 

= 3 

= 3 

= 2 
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CHAPTER V 
CONCLUSIONS AND RECOMMENDATIONS 

Conclusions 

On the basis of the findings in chapter fo\ir, the following 
conclusions are drawn from the study: 

1. Both graduates and employers tended to rank the four areas — 
frequency, performance, importance, and future need— the same for all 
six groups of tasks, especially at the high and low ends of the groups. 

2. The following tasks were listed in the top fifteen in all four 
areas by hoth graduates and employers: Read a program listing. Desk 
check a program. Correct logical errors. Test program using test data. 
Write comments in program. 

3. Six tasks that ranked in the last eight positions in the entire 
list of seventy-five items were: Prepare a paper tape record layout, 
Prepare a grid chart. Prepare a decision table. Prepare a printer carriage 
tape. Convert a program to another language, and Write form test pattern 
routines. 

4. The interviews indicated that many businesses are using or are 
considering an on-line system in the near future. 

5. It would appear, based on the results of both the mailed 
questionnaire and the personal interviews, that the Vocational, Technical 
and Adult Education system is currently emphasizing the proper tasks 
needed for entry-level programmers. 
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6. Many employers indicated that operations experience was very 
important to being a successful entry-level programmer {refer to 
Appendix J and Q) • 
Recommendations 

Based on the study the author makes the following recommendations: 

1. Due to the changing nature of data processing, studies of this 
nature should be conducted every five years. 

2. Curriculum studies like Gateway Technical Institute, Kenosha, 
is conducting to determine the relevancy of the data processing 
curriculum presently being taught in VTAE schools in the State of 
Wisconsin should be stressed. The data collected in this study should 
be used as input to studies of the type being done at Gateway. 

3. Technical Institutes training entry- level progrcimmers in the 
survey's population area should review their course content using the 
results of this study as a guide to be sure that tasks high on the list 
are emphasized and tasks low on the list are dropped or de-emphasized. 

4. VTAE districts conducting data processing progrcutmring programs 
should place considerable emphasis on the following entry-level program- 
ming skills: 

read a program listing 
desk check a program 
correct logical errors 
test program using test data 
write comments 
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5. VTAE districts conducting data processing programming programs 

should place high emphasis on the following entry-level program skills:' 

work with other programmers on problem 

use company systems standards 

select appropriate data names for data 

use coding sheets 

corr^.ct syntax (clerical) errors 

use job control language 

write higher level language instructions 

6. VTAE districts conducting data processing programming programs 

should minimize emphasis on the following entry-level programming skills 

prepare a paper tape record layout 
prepare a grid chart 
prepare a decision table 
prepare a printer carriage tape 
convert a' program to another language 
write form test pattern routines 

7. VTAE districts conducting data processing programming programs 
should include a knowledge of on-line systems in their curriculum. 

8. Data processing students should have some operating experience 
on thair school's computer. This would help them better understand the 
operating system of the computer and operator run procedures. 

9. Local' advisory committees should be wisely used to determine 
the entry-level programming skills necessary to succeed as a programmer 
in a community. This could be done in the manner advisory committee 
members were used to assist in piloting this study. 

10. Related research studies should be conducted ^ in the data 

processing programmer entry-'level skills area such as: 

A study to determine the correlation between employees' and 
employers' opinions of necessary entry-level skills. 

A study to determine if different entry programming skills are 
necessary to succeed in a large data processing installation 
vs. a small one. 
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APPENDIX A 
ORIGINAL TASK LIST 

TASKS LIST 

1.00 SYSTEMS i^NALYSIS 

1.01 Write a detailed description of a problem. 

1.02 communicate a problem with users. 

1.03 Communicate a problem with a systems analyst. 

1.04 Communicate a problem with users. 

1.05 Prepare a system flowchart. 

1.06 Prepare a card record layout. 

1.07 Prepare a printer spacing form. 

1.08 Prepare a tape record layout. 

1.09 Prepare a disk record layout. 

1.10 Prepare a paper tape record layout. 

1.11 Other 

lol2 Other 

1.13 Other 



2. 00 PROGRAM DESIGN 

2.01 Use all standard flowchart symbols. 

2.02 Prepare a general (logic) program flowchart. 

2.03 Prepare a detail program flowchart. 

2.04 Prepare a grid chart. 

2.05 Prepare a decision table. 

2.06 Divide a program into modules (segmentation). 

2.07 Use structured programming techniques. 

2.08 Prepare test data for programs. 

2.09 Select appropriate data names for data. 

2.10 Select file organization and access methods for data files. 
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2.00 PROGRAM DESIGN (Continued) 

2.11 Select appropriate programming language to be used for problem. 

2.12 Other 

2.13 Other 

2.14 Other 

3.00 CODING 

3.01 Write machine language instructions. 

3.02 Write assembler language instructions. 

3.03 Write higher level language instructions. 

3.04 Write report program generator language instructions. 

3.05 Write input instructions. 

3.06 Write output instructions. 

3.07 Write data transfer instructions. 

3.08 Write arithmetic instructions. 

3.09 Write decision making instructions. 

3.10 Write unconditional branch instructions. 

3.11 Use tape sort utility routines. 
3ol2 Write tape sort routines. 

3.13 Use. disk sort utility routines. 

3.14 V7rite disk sort routines. 

3.15 Write table building instructions. 

3.16 Write table searching instructions. 

3.17 Write table sorting instructions. 

3.18 Write sequential disk file handling routines. 

3.19 Use index-sequential disk file handling routines. 

3.20 Write index-sequential disk file handling routines. 

3.21 Use random disk file handling routines. 

3.22 Write random disk file handling routines. 
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3.00 CODING (Continued) 

3.23 Use tape file handling routines, 

3.24 1 Write tape file handling routines, 
3 #25 Use card file handling routines, 

3.26 Write card file handling routivies. 

3.27 Write data communications instructions. 

3.28 Write subroutines. 

3.29 Write error routines. 

3.30 Use library routines. 

3.31 Write library routines. 

3.32 Write address mod.:-fication instructions. 

3.33 Use macros. . 

3.34 Write macros. 

3.35 Write comments in program. 

3.36 Write instructions for internal controls* 

3.37 Write instructions for extertial controls. 

3.38 Write edit routines. 

3.39 Write check digit checking routines. 

3.40 Write check point-restart instructions. 

3.41 Write form test pattern routines. 

3.42 Use coding sheets. 

3.43 Use efficient coding. 

3.44 Other ^ 

3.45 Other 

3.46 Other 
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4.00 TESTING AND DEBUGGING 

4.01 Read a program listing. 

4.02 Desk check a program. 

4.03 Correct syntax (clerical) errors. 

4.04 Correct logical errors. 

4.05 Read ^ trace. 

4.06 Read a snapshot dump. 

4.07 Read a memory dump. 

4.08 Read a file dump. 

4.09 Read a cross-reference listing. 

4.10 Test program using test data, 

4.11 Test program using live (user) data. 

4.12 Use cross reference listing. 

4.13 Edit programs for effective use of primary storage. 

4.14 Edit programs for effective use of secondary storage* 

4.15 Edit programs for efficiency of compiler generated code. 

4.16 Recommend corrections or modifications to programs. 

4.17 Other 

4.18 Other , 

4.19 Other 

5.00 DOCUMENTATION 

5.01 Prepare a program documentation manual. 

5.02 Write computer operator instructions required to run program. 

5.03 Write program updates aftir a revision. 

5.04 Summarize the controls built into the progran to detect errors. 

5.05 Summarize calculations used in program. 

5.06 Other 
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5.00 



EOCUMENTATION (Continued) 

5.07 Other ^ 

5.08 Other 



5.00 AUXILIARY OR MISCELLANEOUS 

6.01 Provide control cards for program. 

6.02 Keypunch program. 

6.03 Patch computer programs. 

6.04 Perform program maintenance. 

6.05 Convert a program to another langiiage. 

6.06 Operate computer for program tests. 

6.07 Use job control langviage ( JCL) . 

6.08 Use virtual storage techniques. 

6.09 Use number systems. 

6ol0 Understand operating system. 

6.11 Other 

6.12 Other 

6.13 Other 
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APPENDIX B 



LETTER TO EMPLOYEE RECEIVING SURVEY INSTRUMENT 



State of Wiocoiiaui \ &OARD OF VOCATIOHAL, TgCHNICAL 4 ADULT EDUCATION 



EUGENE LEHRAAANN 

4902 Sheboygan Avvng* 
MADISON, WISCONSIN 53702 



February 16, 1976 



Dear Graduate : 

The Vocational, Technical and Adult Education System in Wisconsin is 
conducting a statewide research study aimed at identifying job tasks, 
performance levels, general education, aad other learning experiences 
as they relate to data processing programmers. District One and Gateway 
Technical Institutes have been designated to conduct this study as a 
cooperative project. The results of this study will be used to revise 
and update the data processing program in an effort to prepare people 
better for the world of work. 

As a graduate of an associate degree data processing program, your 
assistance would be of great value. We would greatly appreciate your 
taking about twenty minutes to complete the enclosed questionnaire and 
return it, together with the informational cover sheet, in the enclosed, 
self-addressed envelope. If your position does aot involve programming, 
please answer only the questions on the informational cover sheet and 
return. 

If you have any questions concerning the survey, please call 
Joseph Kettner, District One Technical Institute-Eau Claire, 
715-836-3933. 

In an effort to obtain an even better analysis of needed program changes, 
we would also like to receive input from your supervisor if he/she 
supervises people that do programming. With this In mind, would you 
please give the other questionnaire packet to your supervisor and ask 
that he/she complete and return it. 

The results of this survey will be furnished to you upon your request. 
Sincerely, 




£L:go 



Enclosures 



65 



APPENDIX C 



FOLLOW-UP LETTER TO EMPLOYEE RECEIVING SURVEY INSTRUMENT 

DISTRICT ONE TECHNICAL INSTITUTE - EAU CLAIRE 



620 WEST CLAIREMONT AVENUE 
EAU CLAIRE, WISCONSIN 54701 



March 3, 1976 



Dear Graduate: 

Approximately two weeks ago you were sent a questionnaire relating to a 
study being conducted by District One and Gateway Technical Institutes. 
At this time we- have not yet received your response. 

It is of vital importance to the reliability of this study that we receive 
a response from you. With this in mind, we have enclosed copies of a 
questionnaire for you as well as one for your employer to complete (see 
explanation on enclosed cover letters). 

in the event that you have already returned the original questionnaire, 
please ignore- this reminder. If you did not have an opportunity to com- 
plete the original questionnaire, please complete the one which enclosed 
and return it by March 16, 1976 , 

I sincerely appreciate the time you have given to the completion of the 
questionnaire. 

Sincerely, 



joseph N. Ketitner, Jr. 
Principal Research investigator 



sb 
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Q BRANCH OF AREA VOCATIONAL. TECHNICAL AND ADULT EDUCATION DISTRICT ONE 

NORSeflT K. WURtm, DISTWCT DineCTOB 



APPENDIX D 

LETTER TO EMPLOYER RECEIVING SURVEY INSTRUMENT 



State of Wisconsin \ BOARD OF VOCATIONAL, TECHNICAL I ADULT EDUCATION 



EUGENE LEHRAAANN 
Siata OifMMr 
4802 Sh«lMyg«n Awmnw 
MAOISON. WISCONSIN 93702 



February 16, 1976 



Dear Employer/Supervisor: 

The Vocational. Technical and Adult Education System in Wisconsin is 
conducting a statewide research study aimed at identifying Job tasks, 
performance levels general education, and other learning experiences 
?LJn?Lri J Processing programmers. District One and Gateway 

Technical Institutes have been designated to conduct this study as a 
cooperative project. The results of this study will be used to revise 
and update the data processing program in an effort to prepare people 
better for the world of work. F«"F-Le 

As a supervisor of a graduate(s) of an associate degree data processing 
program, your assistance would be of great value. We would greatly 
appreciate your taking about twenty minutes In order to complete the 
attached questionnaire and return it. together with the informational 
cover sheet, in the enclosed, self-addressed envelope. We have asked 
one of our graduates who is employed under your supervision to seek your 
cooperation. This employee, through an interest in upgrading his/her 
occupation/profession, is also cooperating with us in this study. 

If you have any questions concerning the survey, please call 
715^836^393^*^"^''' '^^^'^'^''^ ^® Technical Institute-Eau Claire. 

The results of this survey will be furnished to you upon your request. > 
Sincerely, 



Lehrmann 



StatejDirector 
EL : go 



Enclosures 



APPENDIX E 

INFORMATIOKiy:. COVER SHEET FOR SURVEY INSTRUMENT 
District One (Eau Claire) and Gateway (Kenosha) Technical Institutes February, 1976 

iilil lEVEL PRORRAMMER I A S K IN VENIORY 

DEFINITIONS FOR SURVEY RATINGS 
Frequency 

1=Never*.... Not performed by entry level programmer, 

2=< Monthly, Performed less than nxpnth I y Cbl-monthly, quarterly, etc,) by entry 

^ leve I programmer, 
3=Monthly... Performed monthly by entry level programmer. 
4=Weekly.... Performed week I y by entry level programmer, 
5=Dany Performed dai ly by eritry level programmer. 

Performance 

1=Very Low.. Msirely assists others In performing this task. 

2=Low Performs task satisfactori ly wl th constant supervision and some 

assistance. 

3=Average... Performs this task sati sf actori ly with limited supervision . 

4=High Performs this task satisfactorily without assistance or supervision , 

5=Very High. Performs this task satisfactorily without assistance or supervision 
^ " and can lead others In performing this task. 

Importance 

1==S I Ight. . . . Mastery of this task Is only slightly Important for entry levo! 
emp loyment . 

2=Some...... Mastery of this task is of some importance for entry level employment. 

3=lmportant. Mastery of this task Is important for entry level employment. 

4=Very Mastery of this task is very important for entry level err^ioyment. 

5=Crltical., Mastery of this task Is critical for entry level empioyment. 



Future Need 

decrease greatly during the next five years. 
decrease during the next five years. 
remal n the same for the ne>:t five years. 
Increase during the next five years. 
Increase greatly during the next five years. 



l=Very Low.. Need for task wl 

2= Low Need for task wl 

3=No Change. Nead for task wl 

4=Hlgh Need for task wl 

5= Very High. Need for task wl 



***************** *******«*****ir******«*«******«A*^ 

Please check one: / / Employer/Supervisor / / Employee / / Not Employed In D.P. 

Name Title 

Company Name ^ 

Address ^ 



City State Zip Code^ 

Telephone. Number: (Area Code) - 



Number of programmers In your Instal lation_ 



Number of years of programming experience you have_ 
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Would you be available for a follow-up Interview? Yes / / No / / 

If you would like a summary of the study findings, place a check In the box. / / 

Q Your name will remain confidential. 
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District One (Eau Claire) and Gateway (Kenosha) Technical Institutes February, 1976 ' 

iilil iiiik PiiiiAMHER TASK iNVENTORlf 

IMS: Carefully read each task statement and respond as it would relate to any entry level Droararaner where vou 
wrTFn^king this response, circle a "1" (Never) under the FREQUENCY column if e t 

A B C D 



At the end of each group, list and rate any other tasks 
which are performed. 



LI SYSTEMS ANALYSIS AND mm 

1.0) Use coinpany system standards 

1.02 Write a detailed description of a problem 

1.03 Work with users on problem 

1.04 Work with systems analyst on problem 

1.05 Work with other progranmers on problem . 

1.06 Prepare a system flowchart . . . 

1.07 Prepare a card record layout . . 

1.08 Prepare a printer spacing form . 

1.09 Prepare a tape record layout . . 

1.10 Prepare a disk record layout . . 
Prepare a paper tape record layout 



1. 



l/i2 Other 



2.00 ?ROm DESIGN 

2.01 Use standard flowchart symbols 

2.02 Prepare a general (logic) program flowchart 

2.03 Prepare a detail program flowchart . 

2.04 Prepare a grid chart .... . . . . 

2.05 Prepare 3 decision table 

2.06 Divide 8 program into TOdules. . . . 
2.07, Use structured programming techniques 

•e a . test data for programs . . 



0 . AO 



FREJUEilCY PERFORHANCE IHPORTANCE 

1=S light 



1=Never 1=Very Low 
2=<WDnthly 2=Low 
3=Monthly 3=Avera9e 



FUTURE NEED 



4=Weekly 
5=Daily 

12 3 4 5 

12 3 4 5 

1 2 3'4 5 

12 3 4 5 

1 2 3 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 5. 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 



4=High 
5=l'8ry High 

1 2 3 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 3 

12 3 4 5 

12 3 4 5 

12 3 4 5 



1=Very Low 
2=Some 2=Low 
3» Important 5=No Change 
4=Very 
5=Critlc8l 



1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
12 3 4 5 
12 3 4 5 
12 3 4 5 
12 3 4 5 
12 3 4 5 
12 3 4 5 
12 3 4 5 
12 3 4 5 



4=HIgh 
5=Very High 

1 2 3 4 5 

1 2 3 4 5 

12 3 4 5 

12 3 4 5 

in 

12345 G 
1 2 3 4 5 I 

12345 g 

n 

1 2 5 4 5 



12 5 4 5 
12 3 4 5 
1 2 5 4 5 
1 2 5 4 5 



2 3 4 5 


12 3 4 5 


12 3 4 5 


1 2 5 4 5 


2 3 4 5 


12 3 4 5 


12 3 4 5 


1 2 3 4 5 


2 3 4 5 


12 3 4 5 


12 3 4 5 


'2 A 4.5 


2 3 4 5 


12 3 4 5 


12 3 4 5 


12 5 4 5 


2 3 4 5 


12 3 4 5 


12 3 4 5 


' 2 3 45 


2 3 4 5 


12 3 4 5 


12 3 4 5 


1 2 3 4 5 


2 5 4 5 


1 2 3 4 5 


12 345 


1 2 3 4,5 


2 3 4 5 


1 2 3 4 5 


12 3 4 5 


1 2 3 4 5 



( LEVEL PROGRAMMER TASK INVENTORY ■ FREQUENCY 

1=NevGr 
2=< Monthly 
3'-Monthly 

PROGRAM DESIG N (Continued) 5=Dai ly^ 

Select appropriate data names for data 1 2 3 4 5 

Select file organization i access methods for data files 12 3 4 5 
Select appropriate programming language for problem. . 12 3 4 5 
Other ^ ^23^5 

CODING 

Write assembler language instructions. . , 1 2 3 4 5 

Write higher level language instructions 12 3 4 5 

Write report program generator language Instructions . 12 345 

Use tape sort utility routines 12 5^^ 

Use disk sort utility routines 12345 

Write table building Instructions 12 3 4 5' 

Write table searching Instructions 12345 

Write table sorting Instructions 12 3 4 5 

Write sequential disk file handling routines 12 3 4 5 

Use Index-sequential disk file handling routines ... 12345 

Use random disk file handling routines 12 3 4 5 

Use tape file handling routines 12345 

Use card file handling routines 1 2 3 4 5 

Use data communications routines • . . . 1 2 3 4 5 

Write subroutines, . . 12345 

Write error routines 12 3 4 5 

Use library routines 12345 

Write llbmcy routines 1 2 3 4 5 

Use macros ........ ii7>ic 

■ ' 12 3 4 5. 

Write comments In program 12345 

Write instructions for Interna I /externa I controls. . . 12 3 4 5 



PERFORMANCE 

I = Very Low 
2=Low 
3=Average 
4=Hlgh 
5=Very High 

1 2 3 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 5 



12 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
12 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
12 3 4 5 
1 2 3 4 5 
12 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
12 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
12 3 4 5 
12 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
12 3 4 5 
1 2 3 4 5 
12 3 4 5 



IMPORTANCE 

1=Slight 

2=Sofne 

3=l!nport-ant 

4=Very 

5=Critical 

1 2 3 4 5 

1 2 3 4 5 

17 3 4 5 

12 3 4 5 



1 2 3 4 5 
12 3 4 5 
12 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
12 3 4 5 
12 3 4 5 
1 2 3 4 5 
12 3 4 5 
1 2 3 4 5 
.1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 .5 
1 2 3 4 5 
1 2 3 4 5 
12 3 4 5 
12 3 4 5 
1 2 3 4 5 
12 3 4 5 



FUTURE NEED 

I = Very Low 
2- Low 

3=No Change 

4=Hlgh 

5= Very High 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

12 3 4 5 



12 3 4 5 

12 3 4 5 

-t 

1 2 3 4 5 
12 3 4 5 
12 3 4 5 
12 3 4 5 
1 2 3 4 5 
12 3 4 5 
12 3 4 5 
1 2 3 4 5 
1 2 3 4 5 

.1 2 3 4 5 
12 3 4 5 
1 2 3 4 5 
12 3 4 5 
12 3 4 5 
1 2 3 4 5 
12 3 4 5 
1 2 3 4 5 
1 2 3 4 5 

1 2 3 4 5 
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LEVEL PROGRAH?€R TASK INVENTORY: 



CODING (Continued) 

Write edit routines 

Write check digit checking routines 

Write check point-restart instructions 

Write form test, pattern routines 

Use coding sheets 

Other_ 

TESTING AND DEBUGGING 

Read a program 1 1 sting 

Desk check a program 

Correct syntax (clerical) errors 

Correct iogical errors 

Read a trace . 

Read a mernory dump 

Read a f i le dump . 

Read a cross-reference listing 

Test program using test data 

Test program using live (user) data , . 

Edit program for effective use of auxiliary storage. 
Recommend corrections or modifications to programs . 
Other 

DOCUMENTATION 

Prepare a program documentation manual . . 

Write computer operator instructions 

Write documentation updates after a program revision 
Summarize the controls in program to detect errors . 

Summarize calculations used In program . 

Othe r 



FREQUENCY 


PERFORMANCE 


IMPORTANCE 


FUTURE NEED 


l=Nevar 


t=Very Low 


l=Slrgh+ 


l^Very Low 


i~< Month ly 


2= Low 


2=Some 


2= Low 


3=Monthly 


3=Average 


3= Important 


3=No Change 


4=Weekly 


4=HIgh 


4=Very 


. 4=High 


5=DaIly 


5= Very High 


5=Critical 


5=Very High 


12 3 4 5 


12 3 4 5 


12 3 4 5 


1 2 3 4,5 


12 3 4 5 


12 3 4 5 


1 2 3 4 5 


1 2 3 4 5 


12 3 4 5 


12 3 4 5 


1 2 3 4 5 


1 2 3 4 5 


12 3 4 5 


12 3 4 5 


12 3 4 5 


1 2 3 4 5 


1 2 3.4 5 


12 3 4 5 


12 3 4 5 


1 2 3 4 5 


12 3 4 5 


12 3 4 5 


'2 3 4 5 


1 2 3 4 5 


1 2 > 4 5 


12 3 4 5 


1 2 3 4 5 


1 2 3 4 5 


1 2 3 4 5 


12 3 4 5 


12 3 4 5 


12 3 4 5 


1 2 3 4 5 


12 3 4 5 


1 2 3 4 .5 . 


12 3 4 5 


1 2 3 4 5 


12 3 4 5 


12 3 4 5 


1 2 3 4 5 


12 3 4 5 


12 3 4 5 


1 2 J 4 5 


1 2 3 4 5 


12 3 4 5 


12 3 4 5 


1 2 3 4 5 


1 2 3 4 5 


1 2 3 4 5 


12 3 4 5 


12 3 4 5 


12 3 4 5 


12 3 4 5 


12 3 4 5 


12 3 4 5 


1 2 3 4 5 


12 3 4 5 


12 3 4 5 


12 3 4 5 


1 2 3 4 5 


1 2 3 4 5 


1 2 3 4 5 


12 3 4 5 


1 2 3 4 5 


12 3 4 5 


12 3 4 5 


12 3 4 5 


1 2 3 4 5 


12 3 4 5 


12 3 4 5 


12 3 4 5 


1 2 3 4 5 


12 3 4 5 


12 3 4 5 


I C J H J 


1 9 A S 
I L J J 


12 3 4 5 


12 3 4 5 


12-345 


1 2 3 4 5 


12 3 4 5 


12 3 4 5 


1 2 3 4 5 


1 2 3 4 5 


12 3 4 5 


12 3 4 5 


12 3 4 5 


12 3 4 5 


12 3 4 5 


12 3 4 5 


1 2 3 4 5 


12 3 4 5 


12 3 4 5 


12 3 4 5 


1 2 3 4 5 


1 2 3 4 5 


12 3 4 5 


12 3 4 5 


1 2 3 4 5 


1 2 3 4 5 



i 
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FREQUENCY 
1=N6ver 
2= < Monthly 
3=Month I y 
4=Weekly 
5=Daily 

12 3 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 5 

12 5 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 5 

1 2 3 4 5 

12 3 4 5 

12 3 4 5 



PERFORMANCE 

l=Very Low 
2= Low 
3=Average 
4=Hlgh 
5=Very High 

12 3 4 5 

12 3 4 5 

12 3 4'; 

12 3 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 5 



IMPORTANCE 

1=Slfght 

2=Some 

3= Important 

4=Very 

5=CrItical 

12 3 4 5 

12 3 4 5 

12 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

J 2 3 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 5 



FUTURE NEED 

l=Very Low" 
2= Low 

3=No Change 

4=High 

5= Very High 

12 3 4 5 

12 3 4 5 

1 2 3 4 5 

'2 3 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 5 

12 3 4 5 



EMPHASIS 

1=LIttle or no emphasis 

2=Less emphasis than now receiving 

3=Same as present 

4=More emphasis than now receiving 
j=Of major Importance-greater emphasis 
12 3 4 5 
12 3 4 5 

12345 ■• --r-r 

12 3 4 5 
12 3 4 5 
12 3 4 5 \ 
1 2 3 4 5 ' 
1 2 3 4 5 

1 2 3 4 5 ----- ~ ^ _ 

1 2 3 4 5 

'2 3 4 5 . " VTAE pi strict No. 



- PLEASE RETURN. TO:' 

- Joseph.N. Kettner.-Jr. -■ 

- District 1 Technical Inst, - 

- 620 West CI alremont Avenue - 

- Eau Claire, Wl 54701 



• GRADUATE 



APPENDIX G 



GRADUATE INTERVIEW GUIDE 



DISTRICT ONE TECHNICAL INSTITUTE 
ENTRY LEVEL PRCX3RAMMER CC^PETENCIES INTERVIEW GUIDE 



NAr^«: 



COMPANY NAME 



1. What company standards do you use in your job? (Ask for the 5 most important 
ones - examples) 



NONE 

2. How do you interact with the following people in your company? (Give examples) 
a. Users 



Analysts 



c. Other Programmers 



1 
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. DO you have any vi.ual display „„u. <CRT, in any part of ,o„r environment? 
VES NO 

i^'v^u'(cS) 7"" programming skills that you need when v^rKing 



Are you required to or do you use structured programming? _ 

lljies, would you briefly explain what you are doing in structured pr^mmingP 



VES NO 



Misf^e^SxHu^^lel ~2 progra^in. in the 

What file organization and access methods do you use in your shop? 
- - - ■ ^, Consecutive (Unordered - Key) 

: Sequential 

^ Index Sequential 

Random (Direct) 

Virtual (Storage Access Method) (VSAM) 

Others 



Indicate the one used most often. 
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DO you use outside £Joftware? YES NO 

If yes , what skills do you need to use outside software? 

What types of modifications, etc., are done? 



Are you using any data-base package? ygs. NO 

If yes , which one? 

How involved? 



What kind of edits are you doing? Give examples - 



How do you do printer alignment in your programs? 



Do you provide restart points in your programs? YES NO 



If yes , how? 



79 
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12. What techniques do you use in desk checking? 



13. What are the most common syntax and logic errors you make? 



14. What is the policy or practice on nested if's? 



L5. What do you do in the way of documentation? 



80 
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How is it organized? 



16. What problems do you encounter in program maintenance that differ from when 
you are writing a program? 



17. What are the major applications that you write programs for? 



rl8. What were the things, subjects/ experiences, etc., from your two years in 
school that benefited you the most? 



19. What programming or other skills do you feel you were lacking when you first 
. started work? 



"FT 
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THANK YOU 



3/15/76 



EMPLOYER/SUPERVISOR 



APPENDIX H 



EMPLOYER INTERVIEW GUIDE 



DISTRICT ONE TECHNICAL INSTITUTE 
ENTRY LEVEL PROGRAMMER COMPETENCIES INTERVIEW Cm.m 



NAME 



COMPANY NAME 



1. What company standards are used by entry level programmers? (Ask for the 5 
most important ones - examples) 



NONE 



2. HOW do entry level programmers interact with the following people in your 
company? (Give examples) 



a. Users 



b. Analysts 



c, Otiier Programmers 



ERJC 
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3. DO you have any visual display units (CRT) in any part of your environment? 



VES NO 



4. Are your entry level programmers required 



to use structured programming? 



YES 



NO 



If^yes, would you briefly explain what they do in struv,: 



tured programming? 



5. 



What file organization and access methods do you use in your shop? 

Consecutive (Onordsred - No Key) 

Sequential 

Index Sequential 

Random (Diroct) 

Virtual (Storage Access Method) (VSAM) 

. Others 



Indicate the one used most often. 



DO entry level programmers work with outside software? yes no 

lU^eS' what skills do entry level progranuners need to use outside software? 
What types of modifications do they make? 



DO entry level programmers use any data-base packages? yes NO 

If yes , which one? 
How involved? 



What kind of edits are entry level programmers requir-^d to use? Give examples, 



HOW do entry level programmers do printer alignment in their 



programs? 



DO entry level programmers provide restart points in their programs? 
\ES NO 

If yes, how? 



11. DO entry level programmers use application or detailed line-handling routines 
for data communications equipment? Example - formating on VDU (CRT) 



12. What techniques do entry level programmers use in desk checking? 



13. What are the most common syntax and logic errors made by entry level programmers? 



14. What is the policy or practice on nested if 's? 



15. What are entry level programmers required to do in the way of documentation? 
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How is it organized? 



What problems do your ^ntry level programmers encounte:: in program maintenance 
that differs from when they are writing a program? 



17. What are the major applications that your entry level programmers write 
programs for? 



18. What impressed you most about our graduates? 



19. What skills are our graduates in need of most? 



THAISC YOU 



3/15/76 




GRADUATE 



APPENDIX I 

SUMMARY OF GRADUATE ANSWERS TO INTE^^VIEW 



NAME 



COMPANY NAME 



DISTRICT ONE TECHNICAL INSTITUTE 
ENTRY LEVEL PROGRAMMER COMPETENCIES INTERVIEW GUIDE 

. 26 interviewed 



1. What company standards do you use in your job? (Ask for the 5 most important 
ones - examples) 



Use Standards Manual (8) 



Naming Con 



^> for ; 



standard Forms (8) 



rocumentation Standards (4) 



Programs ^4) , Files (S) ^ and Data (3) 
Use Standard Utilities 



Follow Comipanv Standards Poljiny^jd^ S uqqestioni:. (3) 

comments (2) Have to Use COBOL 



NONE 



HOW do you interact with the following people in your company? (Give examples) 
a. Users No = 5 Rarely = 4 

Discussion (formal and informal) Personal Visit (12) 

Phone l3) 



Discuss Test Results 



Meetings (4) 



Analysts No = 3 

Informal Freguont Discussions (1 1) 
Meetings 



Analyst Provides Gen^ System 
Design & Layout Charts (8) 



Analyst Assigns Vtork and Gives Directi'^-i 



Other Programmers Rarely = 2 
M ostly Informal Interchange (13) 
Project Teams (2) 
Courses 
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Do you have any visual display units fCPT^ in r>ov.+. ^.c 

X iJiay uniT:s (CKXj in any part of your environment? 

10 YES 16 NO 

^'vSS'U"?"" programming skills that you need when working 

Be able to read manual. 



Are you required to or do you use structured programming? yes no 
I^yes, wuld you briefly explain what you are doing in structured programming? 
, Top^Bottom Flow ^ Minimal Use of 

Shells 

Book Format Documentation (Chapters) 



i—-' do you think you will be required to use structured programming in the 
foreseeable future? 5 YES 13 NO ^ y « '^"J.ny m Tine 

What file organization and access methods do you use in your shop? 
11 Consecutive (Unordered • No Key) 
25 Sequential 

22 Index Sequential — 

19. Random (Direct) 
- 1 Virtual (Storage Access Nochod) ( VSAM) 

X_ Others Batch File and Chain Files 

Indicate the one used most often. 
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6. Do you use outside software? 



13 YES 



13 NO 



If_yes, what skills do you need to use outside software? 
What types of modifications, etc., are done? 
Minor 



Updates Provided By Software House 



ify Package For User Application 



7. Are you using any data-base package? 5 YES 21 NO 



How involved? 



8. What kind of edits are you doing? Give examples. 

Test for Numeric, Alphabetic, Duplicate Record, Positiv e, Negative, 
Validity, Zero, Totals Batch and Others, Valid Codes, Lim it Checks, Range 
C hecks, Required Fields, Check Digits,, Cross Checking F iles, Error 
Conditions, Date, Audit Trails, Valid Printer Character 



. How do you do printer alignment in your programs? 
Line Counts 

Standard Carriage Tape 
Dummy Forms 



Do you provide restart points in your programs? 18 yes 8 NO 

If yes , how? 

Control Cards 

Specify Key (Field) 



If yes, which one? 



IMS and FORTE (Burroughs) 



ERIC 
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4 



7 

I >s 

11. 



NO - 17 




12. What techniques do you use in desk checking? 

80-80 List C hecjc_ Cross ^ Reference Listing 

Check Cards 



Check With Other l-^rogrammers 



Manually Step Through Program 
Traco 



Core Durops (Some) 



13. . What are the most common syntax and logic errors you make? 
spelling Errors Loops . 



Punctuation Missing Periods (COBOL) 

Keypunch Error s 

Forget To Define Field 

Missing Instruction 



14, What is the policy or practice on nested if s? 
Do Not Use (17) : 



6 said /ery limited 
3 use 



15. What do you do in the way of documentation? 



Operator Instruction Sheets (Run Manual) 


Specification Sheets 


Flowcharts 


Samples of Printed Report 


Error Message Sheet 


Prograjp, Definitions 


Many Comments 



ERIC 
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How is it organized? 

Folders 

3 Ring Binders 



Manua^.s 



Book of Layouts 



16. 



What problems do you encounter in program maintenance that differ from when 
you are writing a program? 



Following Other Programmers logic (18) 



Forecasting Future Needs 



Not Having the Most Recent Program Listing 



17. What are the major applications that you write programs for? 
Accounts Receivable (10)' Sales-Commission (5) 



Accounts Payable (7) Accounting (6) 



Inventory (13) Banking 



P ayroll (7) Miscellaneous 



18. 



What were the things, subjects, experiences, etc., from your two years in 
school that benefited you the most? 



Programming Courses and 


Skills (9) Different Languages 


Hands On (4) 


Data Processing Club (2) 


Accounting Courses (6) 


System Classes (2) 


Communication Skills (3) 


What programming or other 
started work? 


skills do you feel you were lacking when you first 


Nore (2) 


work On Other People's Programs 


Computer Operations (3) 


Background in I3M Machines 


Math 


Background in Burroughs Machines 


Debugging 


Accounting 


Applications 


Teleprocessing Documentation 



mKUK YOU 
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EMPL0YEK/SUP2RVi:;CR 



APPENDIX J 



SUMMARY OF EMPIXDYER ANSWEI^S TO INTERVIEW 



DISTRICT ONE raCHNICAL IKSTlTUi^E 
ENTRY LEVEL PROGRAMMEP COMPETENCIES INTERVIEW GUIDE 



NAME 2 1 interviewed 

COMPANY NAME 



1. What company standards are used by entry level programmers? (Ask for the 5 
most important ones - examples) 



EKLC 



standards Manual (4) 


Criteria for Dates standard 


Standard Forms (2) 


Supervisor checks Beginner's Programs 


Documentation Standards (4) 


and i<aKes Suggestions 


Naming Conventions for; 


Programs (5), Files (4), Data (3) 


2 NONE 




How do entry level progracnmers interact with the following people in your 
company? (Give examples) ■ 


a. Users No = 3 Rarely = 6 




Discussion (formal and informal) 


Personal Visits (6) 


Phone 


Discuss Test Results 


Meetings (2) 


b. Analysts No = 2 




Informal Discussions (11) 


Analysts Assign work 


Programmers Also Work as Analysts 


(2) 


Work on Teams 



Other Programmers Rarely = 4 
Frequent Info rmal Interchange (11) 
Formal Meetings 



work on Teams (2) 



92 



. DO you inave any vxsual display units (CRT) in any part of your environment? 
—L-. _J:2_ NO 

Ifj^es, what arc, some special programminq skills that an or,+.v^. i^ ■, 

^xiXd need to usq the vSu (CRT)? ^ ^ ^^''^^ programmer 

- -^'^^ " fa?pw Concep ts 

Screen Formatting •• ■■ 

Data Communications Knowledge 



Are yoar entry level programmers required to use structured programming? 
2 YES 19 NO 

Ifj^es, would you briefly explain what they do in £«tructured programming? 

-J^gg::52^g£!2gept, Minimal Use of Go To. condense Main Lin^ 

Programs Follow Same Basic Pattern Structure 



|f_no, do you think they will be required to use structured programming in the 
foreseeable future? 4 yes i5 no y^amnung in tne 

What file organization and access metho'-'s do you use in your shop? 
- - 8 _ Consecutive (Unordered - No Ke^ 

20 Sequential 

15 Index Sequential 

18 Random (Direct) 

■ ? Virtual (Storage Access Method) (VSAM) 

Others Total, PPS (NCR) , Will Replace ISAM 

Indicate the one used most often. 
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6. DO entry level Erogrammers work with outside software? _5_ yeS le iqo 
Ifjies, what skills do entry level programmers need to use outside software? 
What types of modifications do they make? 
Very limited 



7. DO entry level programmers use any data-base packages? 6 YES 15 NO 



I^yes, which one? . ims. IDMS. FORTE (Burronc^ h.^^ 



How involved? 



a. What kind of edits are entxy level progranuners required to use? Give examples. 
Follows program definition 



9. How do entry level programmers do printer alignment in their programs? 
Line Counts 



Standard Carriage Tape 



Operator Instructions 



10. Do entry level programmers provide r.:.istart points in their programs? 
7_ YES 14 NO 

If yes, how? 

Key Record 

Control Card 



EKLC 
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4 



3 2 

for-^^^S ^''''^^ P^^g^a^^-ere use application or detailed line-handling routines 
for aata communxcations equipment? Example - formating on VDO (CRT) 



NO = 15 



12. What techniques do entry level programmers use in desk checking? 
Boss Checks Code 



Cb^ck Off List 



Chfcck Program Against Known Results 



13. What are the most common syntax and logic errors made by entry levsl programmers? 



Field Length 



14. What is the policy or practice on nested if's? 
No = 13 



Very Limited = 3 



15. What are entry level programmers required to do in. the way of documentation? 

_ Operator instruct ion Sheeta ^ 13^ Source Listing 

_ Definitions (Files. ProgramPi^ Job Card Specifications 

- Flowcharts ' Many Comments 

,' — I-ayouts (Printer, Files. Cards, etc.) Sample Reports 



User Instructions 



How is it organized? 
3 Ring Binders 



Manuals 



Folders (Docvimentation) 



Bound Listings 



Job tocumentation Package 



What problems do your entry level progranmers encounter in program maintenance 
that differs from when they are writing a program? 

Following Ot her Programmers Tx)gic (12) 
looking at Entire Program for Ramification 



17. Vilxat are the major applications that your entry level programmers write 
programs for? 

Accoujits Receivable (12) gales-Commission (3) 

Ac counts Payable (7) Accounting (9) > 

Inventory (6? Banki ng • 

Payroll (7) Miscellaneous 

18. What impressed you most about our graduates? 

Well Rounded D. P, Education (5) Good Accounting Background (3) 

Comd write Programs Immediately (2) On-the-Job Training at School 



Hard Workers (5) 



Good Documentation 



Very Competitive (3) 



logical Deduction Ability 



19. What skills are our graduates in need of most? NOne = 4 



Ercperience (Programming and Operations) 



JCL 



General Business Knowledge 



Data Communications (On Line T> P . ) 



Systems Analysis and Design 



Structured Programming 



School Should Update Equipment 



TOANK YOU 



3/15/76 
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APPENDIX K 

GRADUATE ANSWERS TO OTHER TASKS ON SURVEY INSTRUMENT 



1.00 SYSTEMS ANALYSIS AND DESIGN: 
Mag. ledger (MMR) . 
Knowledge of programming terms. 
CRT layouts. 

Graphics display layout. 

Communicate effectively (informal talk, meetings, presentations). 

Terminal screen layouts. 

Prepare diskette layout. 

Prepare operator run sheet. 

Know limitations of languages. 

Data record layout (Table Generation) . 

Teleprocessing. 

Prepare memory storage layouts. 

2.00 PROGRAM DESIGN: 

When to use multi -languages. 
Efficient core utilization. 
Use various software packages. 

3oOO CODING": 

VSAM file handling. 

Use data base software (IMS) . . 
Use CRT for remote job entry. 
Access the data base. 
Write programs for CRT's. 

4*00 TESTING AND DEBUGGING: 

Data selection (Good Correlation) . 
Check results with user. 

5.00 DOCUMENTATION: 

Organize documentation. 
Edit check documentation. 
Technical report writing. 
Write CRT operator instructions. 
Record of data modifications. 
Communicate with user via memos. 

6.00 MISCELLANEOUS: 

Wire boards (410, 510, 402). 

Know full capabilities of your utilities. 

Assist in operations. 

Work overtime. 
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APPENDIX L 

EMPLOYER ANSWERS TO OTHER TASKS ON SURVEY INSTRUMENT 



1,00 SYSTEMS ANALYSIS AND DESIGN: 

Write a purpose and intent paragraph. 
Prepare memory record layout. 
Detailed description of system. ' 
Read/understand a card, disk, tape layout. 
Understanding of data base managers. 
Interview user. 
Prepare table layouts. 

Give a design presentation to users and/or project team. 

2.00 PROGRAM DESIGN: 

Description of design. 

Make decision of structure vs. non-structure, modular vs. non- 
modular depending upon system requirements and available 
resoiarces. 

3.00 CODING: 
Nonew 

4.00 TESTING ANJ DEBUGGING: 

Perform program modifications, 

5.00 DOCUMENTATION: 
None, 

6.00 MISCELLANEOUS: 

Boolean logic - switching functions. 



98 



APPENDIX M 



GRADUATE SURVEY RESPONSES BY FREQUENCY COUNT 



4'- 
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Dis-trlct One (Eau Claire) and Gateway (Kenosha) Technical Institutes February, 1976 

ENTRY LEVEL PHGRAHHER TASK INVENTORY 



• OIRECTIONS ; Carefully read each task statement and respond as it would relate to any entry level prograrer where you 
work. In making this response, circle a "1" (Never) under the FREPO' column if the task is not performed by entry 
level programmers and proceed to column (D) FUTURE NEED. If the task is perfonned by entry level programmers, please 
complete all four coluiiins. 



At the end of each group, list and rate any other tasks 
which are perfonned. ^ 



LI SVSTEHS ANALYSIS AND DESIGN ' 

1.01 Use company system standards 

1.02 Write a detailed description of a problem 

1.03 Work with users on problem 

1.04 Work with systems analyst on problem . 

1.05 Work with other programmers on problem 

1.06 Prepare a system flowchart . . 

1.07 Prepare a card record layout . 

1.08 Prepare a printer spacing form 

1.09 Prepare a tape record layout . 

1.10 Prepare a disk record layout . 

1.11 Prepare a paper tape record layoff 

1.12 Other 



• • > • 



2^ PROGRAM DESIGN 

2.01 Use standard flowchart symbols . , 

2.02 Prepare a general (logic) program flowchart 
. 2.03 Prepare a detail program flowchart . 

2.04 , Prepare a grid chart 

2,05 Prepare a decision table 

lOQ .2.06 Divide a program Into modules. . , . 

ErJc^^ Use structured programming techniques 



A B C D 

FRE(]llENtY PERFORMANCE IMPORTANCE FUTURE NEED 

1=Never l=Very Low l=Slight 1=Very Low 

2=< Monthly 2=Low 2=Sonie 2=Low 

3=Monthly 3=Average 3=lmportant 3=No Change 

4=Weekly 4=High 4=V6ry 4=High 

5=Daily 5=Very High 5=Critical 5=Very High 

12 3 4 5 12 3 4 5 



1 2 3 4 5 

f u 1) IS n 

0 31 » }0 u 

aras i) n 

t? U 34 u u 

) U 11 39 H 

)4 53 31 7 10 

» » » 30 I 

U )l 43 M U 

44 U 17 U ) 

30 >9 )) 39 t 

, LU 9 1 1 0 
$3)24 



U ;il )* 33 V 

II 13 a ^ 10 

14 4} M 17 10 

IM 14 S 1 0 

IT )4 f S I 

44 41 27 17 4 

21 U 21 20 41 

13) 2111 21 



1 2 3 4 5 

) 7 TO 35 10 

S 22 45 33 J 

4 13 $1 27 U 

4 U 41 44 f 

0 7 44 54 32 

1 23 4) It 12 
4 I 44 39 33 

1 i 31 51 22 
) 7 39 34 15 

2 7 37 34 22 
19 1 10 4 L 

0 3 3 4 3 



2 7 39 59 19 

2 9 34 10 II 

2 7 40 41 U 

10 12 17 2 1 

4 14 27 I 3 

4 13 44 27 4 

4 I 4S 17 U 

i J 44 M 13 



9 11 53 30 19 

10 24 31 25 I 
9 15 15 40 23 
4 4 44 39 24 
0 I 43 51 30 
f 31 42 31 9 
9 II 54 31 14 

3 II 41 31 14 

4 14 43 II 12 
3 19 41 30 21 

24 7 4 3 1 

0 13 4 5 



10 21 44 35 IS 

5 24 47 27 24 

9 27 19 25 IS 
30 II 7 1 0 

10 27 U I 1 
I 20 22 29 10 
4 14 41 21 U 
4 I 21 44 41 



7 S 41 49 21 

10 11 S3 34 17 

3 ) 44 47 3) 

5 4 57 31 24 

2 2 57 45 21 
7 13 57 39 If 
15 10 73 24 I 

3 4 71 31 I 
« 10 (5 92 I 

4 S 44 37 II 
14 14 2t 4 2 

3 0 t 4 f 



4 t 74 24 U 

7 I 44 33 33 

13 l: 44 2i IS 

47 20 44 3 6 

21 22 SI 12 4 

U I 27 41 29 

f 2 17 41 49 
1;l4'''«.i|'. 



LEVEL PROGRAMMER TASK INVENTORY 


FREQUENCY 


PERFORflANCE 


IMPORTANCE 


FUTURE NEED 




l=Never 


1=VerY Low 


1=5 1 Ight 


1=Very Low 




2= < Monthly 


2=Low 


2=Som9 


2=Low 




3=Monthly 


3= Ave rage 


3= Important 


3=No Change 




4=Weekly 


4=High 


4=Very 


4=HIgh 




5=DaIly 


5=V0ry High 


5=CrttIcal 


5= Very High 


PROGRAM DESIGN (Continued) 


1 2 3 4 5 


1 2 3 4 5 


1 2 3 4 5 


1 2 3 4 5 


Select appropriate data names for data 


i * 19 40 40 


0 » )« S7 27 


0 IS 44 11 20 


1 S 72 2t 33 


Select file organization i access methods for data flies 


40 JO 2T 2T U 


4 11 41 2S t 


S 15 It 34 13 


. .t 0 5S It 14 


Select aDDroDrlate oroarammlna lanauaae for nrnblAm 


M 21 S 10 10 


• • 14 11 U 


0 • It 14 10 


3t 10 SO It 10 


Other 


10 12 1 


Q 1 1 1 0 


D 1 1 1 0 


0 0 12 1 


CODING 














71 3J • 4 It 


' - 

7 12 24 IS 10 


1 17 20 U 1 


- 

22 20 SO It 10 




20 11 11 14 75 


S 4 SO 41 37 


1 7 21 41 U 


S 1 41 44 14 


Write report program generator language Instructions . 


10 17 » 4 2S 


» 4 27 U t 


U It 14 12 11 


34 U 40 11 U 




M It n IT 12 


S 7 30 11 10 


1 IS 31 11 13 


17 1 41 U U 




U It V 34 11 


1 4 4] 44 21 


2 14 42 34 2 7 


3 S S7 17 21 




10 U 46 27 22 


2 • 41 SS 1 


4 13 S3 34 It 


4 4 43 30 It 




1 ]] 43 26 22 


1 t 47 SO It 


3 14 S2 34 22 


3 1 43 M » 




u as 10 s 


1 IS IS U t 


1 17 33 U « 


10 17 43 31 7 


Write sequential disk file handling routines ' 


12 u a 21 n 


2 1 43 54 21 


1 4 47 47 24 


7 3 Si 43 21 


Use Index-sequential disk file handling routines , . . 


20 21 1] 2> 2S 


- 2 7 SO 17 11 


2 4 41 It 22 


7 4 S2 40 2S 




3S U 30 21 1« 


4 11 43 » 11 


2 12 40 31 10 


4 U 43 4S 21 




30 12 U 2S M 


1 5 Si 44 11 


4 t 17 11 » 


1 10 S7 24 21 




11 )0 10 ]0 ]] 


1 S » S4 3S 


S It 44 IS 22 


11 3$ 17 21 11 


II 1 1 . t If i_ • { 


IS 27 K U U 


3 17 2t It U 


2 U 21 11 U 


7 4 » SI 31 




M It H IS 30 


1 U 32 40 17 


i u n u n 


4 « 41 44 25 




10 12 10 4S 14 


1 1 42 9« 21 


» • 42 41 21 


2 2 St H 19 




27 » 11 » m' 


3 « 42 3t 10 


4 13 U 31 2» 


7 1 44 42 39 




7S 21 IS U S 


s 11 n 14 1 


S 33 24 IS « 


U 13 IT 10 U 




. 11 3& 17 U It 


1 10 21 22 10 


0 IS 14 17 f 


11 U U JO 11 




7 U 1» M 11 


i « 17 M « 


a 11 u M It 


1 1 SI M » 1 0 3l: 


Writ* Instructions -for Internal /external controls... . 


n ti If II 11 


„ 1, A 40 J» M , 


I U :H 14 . If 





ERIC 



CODING (Continued) 

Write odit routines. . . 

Write check digit checking routines. . 
Write check point-restart Instructions 
Write form test pattern routines . - . 

Use coding sheets 

Dther 



FESTING AND DEBUGGING 

Read a program listing , 

Desk check a program 

Correct syntax (clerical) errors 

Correct logical errors ... . 

^ead a trace 

^ead a memory dump 

^ead a f 1 le dump 

^ead a cross-reference listing 

rest program using test data 

rest program using live (user) data. 

Edit program for effective use of auxiliary storage. . 
Recommend corrections or modifications to programs . . 
)ther 

)(3CUMENTATI0N 

Prepare a program documentation manual 

<rlte computer operator Instructions 

^rtte documentation updates after a program revision . 
Summarize the controls In program to detect errors .« • 
>ummdrlze calculations used In program ......... 

)ther 



T^Never 
2*< Monthly 
3sMonthly 
4==Weekly * 
5==D3lly 



l=Very Low 
2=Low 
3=Average 
4-HIgh 
5=Very High 



1 -Slight 

2^Som0 

3^ Important 

4=Very 

S^Crltlcal 



l=Very C&w 
2=Low 

3=No Change 
4=Hlgh 
5=Very High 



1 2 3 4 5 


1 2 3 4 5 


12 3 4 5 


1 2 3 4 5 


• u u ai 


1 • 41 SI 2a 


a > <S «5 29 


4 a S7 M 33 


"K 27 U U Z 


1 10 94 14 U 


9 >7 11 9 t 


17 17 47 It 10 


71 a? IT • J 


9 14 a) 14 7 


lO U 39 9 7 


U 17 S9 33 9 


77 27 19 13 Z 


1 11 22 20 I 


1 11 34 » 1 


30 20 41 11 4 


4 • 5 l5 IM 


0 4 aa 49 97 


4 9 )2 39 >9 


3 9 72 30 31 


10 2 1) 

' 


0 1 I 1 1 


1 9 0 1 a 

— 


0 0 3 3 1 




0 a 2 u ui 




0 I aa la si 


1 2 b 49 7i 


1 1 SO 34 49 


C 4 » 3s S9 


1 4 as «« 17 


a 4 19 SI 97 


1 1 44 40 44 


1 2 14 27 93 


0 1 as S9 49 


3 2 3* 43 to 


a 1 »4 '34 37 


0 4 11 17 la 


0 1 14 «a M 


1 0 ao 39 77 


1 1 49 31 11 


«a « 37 la ♦ 


4 IS « 37 10 


1 33 H 23 U 


13 U 47 29 U 


aa ai 30 ij ii 


4 It 41 U 19 


i u It n 30 


4 7 8S 39 34 


1 10 » S3 34 


1 U 31 SI 39 


) • 17 SI 39 


4 2 SW 44 ai 


u u ai » 41 


1 S 10 44 X 


) IS 11 44 JO 


4 S 43 31 33 


a • 19 «i 4t 


0 S 11 71 34 


0 s aa 51 4* 


1 1 49 44 39 


S U 41 43 ]5 


3 ) 4S 11 12 


i 4 37 41 47 


1 2 4 1 37 33 


SI IT 21 U 13 


> IS 41 14 11 


i 30 29 23 U 


9 13 14 29 19 


1* 34 S SI IS 


4 1) 99 11 U 


S 33 49 32 14 


) tf 43 S3 3S 


1 0 1 1 1 


0 0 1 ' 1 


0 0 0 a t 


0 0 1 3 i 


17 U 17 14 U 


« U 49 M IS 


i 13 11 « tt 


> f 4t 44 If 


13 Si M 90 33 


1 13 44 49 U 


« 13 49 3i « 


1 3 fl 44 tf 


U 41 M U U 


1 11 M 44 14 


S 9 11 39 


3 3 f4 « 39 


«• » M 9 14 


3 13 fl 17 U 


1 34 M 17 If 


4 U H 37 33 


il H » « U 


4 1» 48 3t T 


i 18 M 3* U 


t 11 47 37 14 


1 t 1 1 } 


« & « t t 


• fill 


« # t 1 1 



EVEL PROGRAMMER TASK INVENTORY 



IISCELLANEOUS , 

aypunch program 

'atch computer prograins 

'erform program maintenance 

;onvert a program to another language. 

iperate computer for program tests 

Iso Job control language (Control Cards) 

ise virtual storage techniques 

'erforni number system arithmetic 

lonvert numbers between number systems 

'repare printer carriage tape 

Ithj9r_ .^.^ 

'**************************** 

_ : This section to be filled out by graduates only. 

e the amount of emphasis you feel should be given 
following areas of instruction; 

ENERAL EDLfCATlON AND LEARNING EXPERIENCES 

ccounting 

merlcan Institutions (Government) ^- . 

:ommunIcatIons Skills (English) 

tate Competitive Data Processing Exams 

conomlcs 

;ffectiV0 Speaking (Speech) 

leld Trips 

Itudent Data Processing Clubs 

If flee Management 

'sychology of Human Relations • • 



FREQUENCY 


PERfOllMANCE 


IMPORTANCE 


FUTURE NEED 


1=Nevor 


!-Very Low 


l=S!ight 


l==Very Low 


2= < Month Iv 


2= Low 


2=Some 


2= Low 


3=Monthly 


3=Average 


3» Important 


3=No Change 


4=:Weekly 


4=Hlgh 


4= Very 


4=H!gh 


5s:Da I 1 v 

^ I/O 1 1 jr 




55=Critlca! 

pill VQ l( 




I J *t J 


1 9 4 5 
t ^ J *t ^ 


12 3 4 5 


t 2 4 «5 
t ^ J J 


M A u ai u 


9 U A H n 


U 44 31 7 7 


29 Is SI 3 « 


a 14 21 29 O 


1 9 U U 21 


7 1 33 31 U 


10 4 SI 11 2f 


» T 2» 43 U 


1 4 SO !o as 


1 S 34 93 37 


f 9 U SO 29 


. 79 3* U a 2 


20 U sa 20 4 


U 20 » • 2 


25 H 47 13 9 


- 

If n « » 3» 


11 10 94 » ai 


U 13 31 30 14 


2* 11 SO 19 IS 


10 1 • 11 los 


a 4 J4 41 41 


% « 37 U S4 


3 1 42 8 4t 


•» U U'U H 


U S 11 u u 


12 11 37 30 20 


U 7 39 21 2f 


41 31 U 17 31 


S 4 M 30 14 


7 U 17 la » 


IS 7 44 10 U 


4s as u n 19 


4 11 39 H 1)' 


f aa 30 17 tt 


^9 U 94 19 IS 


1» 44 U 0 0 


U 13 30 U ^ 


» 33 31 4 2 


a 21 ss I I 


a 0 0 1 0 


1 0 0 ] 1 


10 10 3 


I 1 1 1 1 


It 'k it It it it it 


ic it it it it it it 


it if it it it it it 


"* if * * * * 



EMPHASIS 

l^Llttie or no emphasis 
. 2-Less emphasis than now receiving 
3-Same as present 

4=More emphasis than now receiving 
5s=0f major Importance— greater emphasis - 

1 2 3 4 5 

1 17 M 11 U 

21 40 91 4 0 

9 U 47 ST 19 : 

9 12 U 39 U 

f 33 04 21 S ; 

S t M ST 11 

t 7 42 M li 

4 li <1 44 7 

I U 01 SI 19 

f 12 02 29 li 



APPENDIX N 

EMPLOYER SURVEY RESPONSES BY FREQUENCY COUNT 
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District One (Eau Claire) and Gateway (Kenosha) Technical Institutes February, 1976 

i!tIU kiUk PiiGRAMHER TASK INVENTORY 

DIRECTIONS : Carefully read each task statement and respond as it would relate to any entry level programmer where you 
work. In making this response, circle a "1" (Never) under the FREQUENCY column if the task is not performed by entry 
level programmers and proceed to column (D) FUTURE NEED. If the task is performed by entry level prograners, please 
complete all four columns. 

At the end of each group, list and rate any other tasks 
which are performed. 



LI SYSTEMS ANALYSIS AND Dbbll^N 

1.01 Use company system standards 

1.02 Write a detailed description of a problem 

1.03 Work with users on problem 

.1.04 Work with systems analyst on problem . 

1.05 Work with other programmers on problem 

1.06 Prepare a system flowchart . . 

1.07 Prepare a card record layout . 

1.08 Prepare a printer spacing form 

1.09 Prepare a tape record layout . 

1.10 Prepare a disk record layout . 

1.11 Prepare a paper tape record layout . . 

1.12 Other 



W PROGRAM DESIGN 

2.01 Use standard flowchart symbols 

2.02 Prepare a general. (logic) program flowchart 

2.03 Prepare a detail program flowchart . 

2.04 Prepare a grid chart 

2.05 Prepare a decision table 

2.06 Divide a program into modules. . . . 
IE I^l^ii^?! ng: techn I ques 





g 


0 


0 


FREijUENCY 


PERFORMANCE 


IMPORTANCE 


FUTURE NEED 


l=Never 


1=Very Low 


1 /> 1 « 1 J. 

1=^S light 


l=Very Low 


2=< Monthly 


2=Low 


2=Sora6 


2=Low 


3=Monthly 


3=Average 


3Hraportant 


3=No Change" 


4=Weekh' 


4=High 


4=Very 


4=High 


5=Dan 


5=Very High 


5=Critical 


5=Very Hfgh 


1 12 3.. 


12 3 4 5 


1 2 3 4 5 


12 3 4 5 


U ID ] f 0 


a 19 M t 4 


4 t » to 


9 a as 13 2a 


U U 1) 1 4 


4 1) ai 3 1 


a 1 ai 1 4 


u « ai 21 u 


» U 17 U U 


« U 31 1 ) 


< 17 U U 1 


4 a 29 11 21 


7 ? 5 J) » 


4 14 as 14 1 


a 9 as ai 17 


1 1 11 ai 21 


9 1 ) 21 M 


' 0 } 40 34 1 


L 7 ao » a) 


0 2 ai at u 


U IT 1 1 7 


» a )) t a 


4 2) U 1) I 


7 f )4 11 « 


» ft U U 1 


a 1 M 11 4 


7 U ac 25 t 


U 1 » 1) 4 


U \1 18 l\ 10 


1 a aus 9 


1 10 ai ao 1 


9 1 4) 21 f 


» ao 19 la 4 


a 9 21 14 ) 


) 1 aa u 1 


U 1 42 U I 


11 ai 11 11 1 


a » )3 ao ) 


a 4 14 aa u 


S } ai 17 21 


«) 7 1 ) 1 


10 a 9 4 0 


IS 1 1 ] 0 


41 4 21 4 1 


i 1 I 1 4 


0 a i 0 a 


0 a a a ) 


4 0 4 2 9 



10 2) U 30 34 

10 II II ai 11 

20 ai 14 19 10 
90 29 I a 2 
42 21 10 4 1 

21 24 13 II 7 
21 I 7 23 32 



4 a 29 ar 3 

a 10 34 32 a 

a 1 29 11 0 

9 I 17 a 0 

« 10 24 4 0 

I I 24 I 4 

4 I 24 21 4 




LEVEL PROGfy\MMER TASK INVENTORY 



FREQUENCY 
i=Nev6r 



l=Very Low 
2=< Monthly 2=Low 



PERFORMANCE IMPORTANCE 
l=Silght 



2=Some 



FUTURE NEED 
l=Very Low 
2=Low 



PROGRAM DESIGN (Continued) 

Select appropriate data names for data 

Select file organization & access methods for data files 
Select appropriate programming language for problem. . 
Other 

CODING 

Write assor ^^^age Instructions. . 
Write h\q\r r |e* language Instructions 
Write report program generator language Instructions 
Use tape sort utl I Ity routines . . 
Use disk sort utility routines . . 
Write table building Instructions. 
Write table searching Instructions 
Write table sorting Instructions . 
Write sequential disk file handling routines . . 
Use index-sequential disk file handling routines 
Use random disk file handling routines 
Use tape file handling routines. 
Use card file handling routines. 
Use data communications routines 
Write subroutines. • • . 
Write error routines . , 



Use library routines . . 
Write library routines , 

Use macros • 

Write vcomments I n program, 



3=Monthly 

4=Weekly 

5=Dally 

1 2 3 4 5 



11 U 10 14 S3 

3f 31 i 14 t 

. H I I 4 9 

3 3 0 0 1 



3=Average 
4=HIgh 



3= Important 3=No Change 



4= Very 



5=Very High 5=CrltIcal 
1 2 3 4 5 I 2 3 4:. 5 



4S 17 4 

14 1 4 

)» 30 9 

U 10 u 

I I u 
I 31 23 
I U 23 

11 33 19 

la 7 31 

U U II 

II 34 IS 
17 « 1« 
11 U 15 
34 31 I 
U 17 It 

0 > M 
10 I 17 

M a I 

u u u 

1 4 U 
>0 II 11 



4 51 

1 14 

U 13 

31 37 

11 U 

15 17 

« 4 

1« 31 

15 33 

U 11 

33 17 
II 31 

1 U 

IT 14 

34 U 
IT 31 

4 7 

1 15 

90 41 

11^ U 



1 I M II I 

« 14 LI 10 
4 4 17 

13 0 0 



I I 17 I 

3 4 SO 20 

9 I 31 I 

1 I 91 10 

0 7 43 17 

0 10 40 II 

0 I 43 II 

1 14 34 I 
1 9 S3 37 
3 11 SO 31 

3 U 37 13 
1 4 S3 33 
1 4 M 34 
I 11 31 4 
1 14 13 15 
1 9 41 30 

0 I IV U 

1 U U 1 

4 U II U 

I i 11 ii 



4 U 31 17 

3 I U 10 I 

4 T 10 S 1 
0 I 1 1 1 



4=H[gh 

5= Very High 

12 3 4 5 



1 3 44 14 U 

$ 1 17 17 U 

U 1 M S I 

0 1 1 I 1 



11 Dill lOISOf 

1 I 14 n 2 1 3i 39 

7 1) U 4 iO 11 I 31 • 

5SS0I4 1514IS 

3 9 41 17 U I 0 59 11 

3 I » 33 1 1 I 44 31 

I 7 11 39 7 1 I 44 31 

S15I0U1 I4 44 U 

1 5 31 34 10 I 3 U 11 

3 9 37 31 I 1 I 41 11 

1 I 21 U 7 1 4 44 11 

3 4 n 33 I 7 4 » U 

1 i n 33 • i U 13 1 

4 10 II 10 I 1 4 II SO 

2 1 34 31 I ) 14 21 
L 1 3T » I 1 1 M 21 

3 I SO II 11 S 1 « 20 

4 17 U 7 1 9 « SI 17 
4 II 14 U I I ( SI U 

■ l' ■ 1 ;.ll ..34: :y\t{:9^M^tt:. 



LEVEL PROGRAMMER TASK INVENTORY 



CODING (Continued) 

Write edit- routines . 

Write check digit checking routines. . 
Write check point-restart instructions 
Write form test pattern routines . . . 

Use coding sheets 

Other 



TESTING AND DEBUGGING 

Read a program listing 

Desk check a program 

Correct syntax (clerical) errors .... 

Correct logical errors 

Read a trace . 

Read a memory dump 

Read a f I le dump 

Read a cross-reference listing 

Test program using test data . 

Test program using live (user) data. 

Edit program for effective use of auxl llary storage^. 
Recommend corrections or modifications to programs . 
Other 



DOCUMENTATION 

Prepare a program documentation manual ....... 

Write computer operator Instructions 

Write documentation updates after a program revision 
Summarize the controls In program to detect errors • 
Summarize calculations used In program . . ... . • 



FREQUENCY 

1=Never 

2=< Monthly 

3=Monthly 

4=Weekly 

5=^DaIly 



PERFORMANCE IMPORTANCE FUTURE NEED 



II LI U IS U 

4 U 34 11 31 

t IT IT 25 U 

IS 20 2i U i 

M M M U 10 



l=Very Low 
2=Low 
3=Average 
'4=HIgh 
5=Very High 



I^SIIght 

2=Some 

3= Important 

4= Very 

5=CrItlcal 



S 13 IQ U 4 

4 U 17 U 7 

4 14 U U T 

4 11 M 1) 3 

3 U IT t a 



.Other. 



] I » 34 • 

i t It 31 u 

] 1 » M U ' 

t 10 ai 11 T 

I • 3T If I 



l=Very Low 
2=Low 

3=No Change 
4=High 
5=Very High 



1 2 3 4 5 


12 3 4 5 


12 3 4 5 


1 


2 3 4 5 


1 13 31 34 23 


0 4 41 33 4 


1 4 21 


» 10 


i 


0 47 22 10 


4S IS 3 4 4 


4 13 31 4 0 


9 14 14 


9 1 


u 


13 11 f 1 


a 31 7 4 1 


1 13 IS 9 0 


5 17 1 


7 3 


f 


9 11 12 4 


SI 33 3 1 3 


4 10 14 3 3 


9 p f 


4 1 


u 


1 97 1 1 


1 1 3 1 47 


0 0 24 39 34 


1 4 37 


IS 30 


1 


^52 • 11 


1 0 r Q 1 


Q 0 1 3 0 


0 0 3 


0 1 


0 


0 4 0 0 


— — 


— - ■ ■ 











0 0 1 4 76 


0 3 29 M 17 


1 1 13 


31 99 


0 


0 43 19 12 


fl 0 fl IS M 


3 9 37 )0 14 


0 3 It 


M 21 


0 


0 99 If 22 


1 Q 3 17 40 


0 3 3S W 14 


1 3 19 


29 33 


1 


0 44 19 17 


0 1 4 20 94 


1 4 35 37 U 


0 1 14 


n 14 


0 


0 99 It 31 


14 U 30 U 10 , 


4 11 35 13 3 


4 U 34.14 7 


4 


1 41 1] 9 


IS 10 11 31 17 


7 14 31 19 3 


3 10 34 


10 12 


1 


• ^ 11 7 


4 4 14 24 27 


3 4 40 33 4 


1 9 n 


31 IT 


1 


0 4 7 23 1 


12 7 11 IV 32 


3 4 31 M 7 


3 7 31 


LI 13 


3 


3 90 14 1 


0 1 4 31 44 


0 4 31 39 IS 


1 0 39 


22 32 


0 


0 40 20 20 


4 7 U 34 33 


i 10 15 u u 


1 3 3S 


30 JO 


1 


3 H 20 11 


31 34 IS 4 7 


9 LI 30 9 3 


9 19 LI 


10 • 


1 


• 4) 10 7 


1 11 33 31 U 


3 IS N 9 7 


i 

3 U 31 


IS 


1 


0 44 LI 10 


1 ft 1 0 0 


0 0 1 0 0 


0 0 1 


0 0 


0 


14 0 0 




L PROGRAMMER TASK INVENTORY 



ELLANEOUS 

unch program . . . 

h computer programs 

orm program maintenance 

ert a program to another language. 

ate computer for program tests 

Job control language (Control Cards) 

virtual storage techniques 

orm number system arithmetic 

ert numbers between number systems 

are printer carriage tape. 

r , 



FREQUENCY 


PERFORMANCE 


IMPORTANCE 


FUTURE NEED 


I^Never 


1=Very Low 


1=S light 


l=Very Lew 


2= < Monthly 


2= Low 


2=Some 


2=Low 


3=Monthly 


3=Average 


3= Important 


3=No Change 


4=Weekly 


4=Hlgh 


4= Very 


4=High 


5=0al ly 


5=Verv HI oh 


5=CrI+Iral 


oi y n i uii 


12 3 4 5 


1 2 3 4 5 

1 ^ "t V 


T ^ \ d "5 

1 «. ^ H J 


1 7 ^ 4 *5 
I & J ** J 


1) 34 U 19 9 


S ) 3S 33 7 


17 » U S I 


11 U 41 4 0 


11 11 12 10 U 


S 3 30 13 ( 


S iO 31 11 1 


il S 39 9 1 


l' S 11 34 32 


0 ( 43 33 t 


1 4 37 3D 11 


0 1 41 3« 12 


S3 3S ) 0 3 


9 4 It S 1 


10 11 14 4 0 


22 7 31 7 2 


31 10 7 13 30 


1 7 20 M 10 


« 13 19 23 i 


13 12 40 20 2 


\ 1 


3 6 30 30 14 


i 3 24 30 33 


3 1 X 20 1« 


41 3 U. 13 13 


7 t 33 7 ] 


S i 2t 7 3 


14 1 32 IS 11 


37 14 S 27 U 


4 7 37 IS 4 


7 f 33 IS 4 


u a u 9 1 


31 17 1 JO 16 


S 7 34 U S 


• • M 20 4 


13 ( 44 7 3 


43 34 2 3 1 


t 10 34 3 3 


1 31 U 1 1 


17 12 41 3 3 


1 0 0 0 1 


0 10 0 0 


0 0 0 1 0 


0 0 1 I 0 



**************************** * < 



ction 7.00- GENERAL EDUCATION AND LEARNING EXPERIENCES was not filled out by the Employer/Supervisor group. 




APPENDIX O 



MEAN, STANDARD ERROR OF THE MEAN, - STANDARD DEVIATION, 
STANDARD ERROR OF THE STANDARD DEVIATION, AND 
RANK DIFFERENCE FOR AUj TASKS BY ITEM NUMBER 



FREQUEMCY 



ITEM ITEM 
NO. RANK 



GRADUATE 

MEAN S„C. S.O. 
HEAN 



i.ot 

i.02 
1.06 
i.lO 

t.ll 

2 •01 

2-02^ 

2.03 

2.04 

2.05 

2.0f 

2. OB 

2*0 

2.10 

2.11 

3.01 

3.02 

J-03 

3.04 

3.05 

3.06 

3.or 

3.0A 
3.09 
3.10 
I. If 

i:H 

3.14 

3.16 

3.ir 

3.18 

3.19 
3.20 
3.21 

1:1! 

3.24 
3.25 
3.26 
4«0( 
4.02 
4.03 
4.04 
4.05 
4.06 
4.07 
4.08 
4.09 
4.10 
4.11 
4.12 
5.01 
5.02 
5.03 
5.04 
5.05 
6.01 
6.02 
6.03 
6-0^4 
6.05 
6.06 
6.07 

6.oa 

6.09 
6.10 



J 



08.0 
51.0 
3f.O 
.19. 0 

o/.o 

55.0 

11:8 

45.0 
75.0 

!!:? 

50.0 
74.0 
73.0 
59i3 
26.0 
8.0 
9«0 
4 7.0 
68.0 
65. 0 
13. 0 
63. 0 
59.5 
23.0 

lU 

64.0 
20.0 
33.0 
415.0 
29.0 
24.0 
56.0 
40.0 
17.0 
27.0 
67.0 
52.0 
12.0 
42.0 

till 
69. 0 
70.0 
03.5 
01.0 
02.0 
03.5 
06.0 
57.5 
32.0 
14.5 
14.5 
IO.D 
16..0 
62.0 
39.0 
48.0 
31.0 
38.0 
53.5 
61.0 
44.0 
21.5 
11.0 
71.0 
35.5 
05.0 
53.5 
41.0 
46.0 
72.0 



'4.»0 



0. i 1 

11 



Lie 

2.27 
2.59 
1.12 
3.26 
3.01 
2-47 
1.23 
1.52 

"2.26 
3.22 
3.55 
4.05 
2.55 
1.70 
1.95 

_i-86 
2.06 
2.26 
3.34 
3. 13 
3.17 
1.99 
3.50 
3.07 
2-6 3 

!:il 

2-28 
2-91 
3.64 
3.19 
1.83 
2.37 
3.94 
2.76 
3.42 
1.88 
1.73 

1- 70 
4.52 
4.85 
4.54 
4-52 
4.45 
2.27 
3.08 
3.68 
3.68 

'4.04 
3.65 
2.20 
2.93 
2.51 
3.11 
2.96 
2.34 

2- 25 
2.61 
3.42 
3.96 
1.56 
3.01 
4.49 
2.34 
2.81 
2.56 
1.53 



2.30 0-10 



8:81 

O.IO' 
0.10 
0.04 
0.10 
0-09 
0.10 
0.05 
0.07 
0.10 
0.13 
0.09 
0.J10 
.12 
.11 
0.12 

k\l 

0.12 
0.11 
0.^10 
0.10 
0.10 
0.11 
0-11 
0.12 
0.13 
O.Il 
0.13 
0.12 
O.IQ 
0.13 
0.10 
0.13 
0.10 
0.12 

8:i3 

0.09 
0.09 
0.09 
0.04 
0.06 
0.07 
0.07 
0.10 
0.11 
0.10 

!0«09 
0.11 
0.10 
0. 1 1 
0.10 
0.10 
0.11 
0.11 
0.11 
0.13 
0.09 
0.07 
0.14 
0.10 
0.14 
0.14 
0.13 
0.06 



1:11 8 



1.26 
1.27 
1.36 
1.57 
1.07 
1.12 

1:81 

1.17 
1.20 
0.43 
1.22 
1.10 
1.20 

0- 55 
0.83 
1.17 
1.51 
1.11 
1.11 
1.34 
1.28 
1.43 
1.53. 
1.58 
1.30 

1- 29 
1.18 
1.15 
1.1 3 
1.26 
1.32 
1.34 

.48 
.29 
1.42 
1.42 
1.18 
1.47 
1.14 
1.49 
1.20 
1-42 
1-13 
1.09 
1.04 
1-05 

h-Ah 

0.74 
0.79 
0.78 
1-19 
1-29 
1-12 
1.35 
0.92 
1-07 
1-30 
1-22 
1-27 
1-22 
1-19 
1-30 
1.22 
1.31 
1 - 4 1 
1.07 
0.8 3 
1.62 
1.15 
1.63 
1.58 
1-47 
0-66 



S-E- 
S-0. 

o.oa 

0.08 
0.08 
0.08 
0.06 
0-07 

8:8f 

0-07 
0-07 
0-03 
0.07 
0-07 
0-07 
0-0 3 
0.05 
0707 
0-09 
0-07 
0-07 

8l8d 
0-09 

8:?? 

o.oe 

0.08 
0.07 
0.07 
0-07 
0-08 
0.08 
0-06 
-09 
.08 
0-09 
0.09 
0-07 
0-09 
0.07 
0.09 
0-07 
0-09 
7 
7 

0-06 
0-07 
0,06 
0.03 
0.04 
0.05 
0.05 
0-07 
0.08 
a. 07 
0-08 
0.06 
0.07 
0.08 
0.07 
0.08 
0.07 
0.07 
0.08 
0-07 
0.08 
0.09 
0-06 
0.05 
0-10 
0.07 
0-10 
0-10 
0.09 
0.04 



8:8i 



ITEM 
RANK 

17.5 
64. 0 

09.0 
61.0 

!§:8 

58.0 
45-0 
75.0 
23.5 
33.0 
46.0 
72.0 
67.0 
54.0 
38.5 
13,5 
22.0 
56.0 
69.(3 
65.0 

i!:8 

53.0 
16.0 
34.0 
31.0 
61.0 
25.0 
29-0 
48.0 



EMPLOYER 

HCAN S-E. S-D. 
MEAN 



RANK 
OIFF 



:8 



63.0 
36.0 
21.0 
20.0 
66.0 
55.0 
08.0 
37.0 
17-5 
68.0 
70-0 
73.0 

8h8 

02.0 

04.0 

05. 0_ 

44.0 

30.0 

13.5 

hlzir 

15.0 
59.0 
28.0 
41.0 
23.5 
26.0 
42-5 
49.0 
47.0 
50-0 
10.5 
74.0 
42.5 
07.0 
57.0 
IB. 5 
51.0 
71.0 



3.65 

1:1^ 

1.99 

4o07 
2.17 

1:3? 

2.28 
2.73 
1.33 
3.44 
3.11 
2.68 
1.51 

2.53 
2.81 
3.81 
3.49 

1.65 
1.98 



2.56 
3-73 
3.07 
3-21 
2.17 
3.41 
3.29 
2-65 

1- M 

2.11 

2- 9 8 
3.51 

3- 54 
1*95 
2.41 
4.16 
2.8 7 
3.65 
1.73 
1.63 
1.50 

i:U 

4.81 
4.67 
4.62 

2- 74 

3- 27 
3.81 

4.42 
3.74 
2.25 
3.30 
2. 78 
3.44 
3.35 
2.77 
2.64 
2.67 
2.61 
3-99 
i.46 
2.77 
4. 37 
2.39 
2.81 
2.59 
1-59 



0.18 
P-l 3 
^ I 5 
.14 
0.13 
0-1 4 

8:1? 

0-14 
0.1 4 
0-09 
Q.IS 
0.1 k 
0.15 
0.09 

t\\ 

0-19 
0-11 
0-17 

8:1! 

0.16 



1:U 8:1? 



0.16 
0.13 
0.14 
0.1 4 
0-14 
0-15 
0.16 
0-15 
0-16 
0-16 
0-15 
0-15 
0-13 
0.15 
0.14 
0.17 
0,1 z 
0.16 
0.12 
0.12 
0-10 
0.09 

8:85 

0.0 4 
0.07 
0.07 
0.15 
0.16 
0,12 
0.16 
0.08 
0.12 
0.14 
0.14 
0.15 
0.14 
0.14 
OU<i 
Q.15 
0.15 
.18 
.11 
0.09 
0.18 
0.14 
0.18 
0.19 
0.17 
0.09 



1.65 
1.21 
1.36 
1-29. 
1.17 
1-27 



1.40 
1.19 



.0*Oft 
0.11 
0. 13 
04 08 
0.12 
0.11 
0.09 
0. 11 



0.12 
0.09 
O.IO 
0. 10 
0.10 
0.11 
0,11 
0,11 




04.5 
13.0 

iU 

00.0 

-81:8 

06.5 
07.0 
.04.0 
03.0 
03.0 
05.0 

05.0 

ihi 

a.7,0 

04.0 
0 4.0 
07.0 
_ Q1-.0 
03.0 
04.0 
05.0 
04.0 
02.0 
01.0 

0 3.0 
0.5 
0.0 

00.0 
00.5 
OL.O 

1 3.5 
02.0 
01.0 



ERIC 



:n 8:M 

.12 0.09 01.0 

.25 0.10 03.0 

.23 0.10 11.0 

.34 0.11 07.0 

.23 0.10 07.5 

.22 0.10 12.0 

:iJ 8:18 ikS 

.32 0.10 03.0 

-57 Q.12 28.5 

.01 0.08 OOj.5 

.79 0.06 0 3.0 

.66 0.13 07.0 

.24 0.10 02.0 

.57 0.12 03.5 

-en 0.1 J (12-5 

-55 ^0.-12 _05.-0 

.77 0.06 01.0 

MEAN RANK DIFFERENCE ri «. 6' 



8 



PERFORMANCE 



ITEM ITEM 
NO. RANK 



—--GRADUATE---- 
MEAN S-E- 
MEAN 




EHPLOrER 

H£AN S.E. S.O. 
MEAN 



0.10 
0.11 
0.12 
O.ll 
0.09 
0.12 
.11 
.10 



23 
10 
0.10 
0.10 
0.15 

kll 

0.1<> 
Q.IO 
0.11 
0.15 

0-22 

o.ir 

8:U 

0.12 
0*10 
0.09 
0.09 
0.12 
0.09 
0,11 
0.12 
0.10 
0.09 
0.1 k 
0.1 1 
0.08 
0.10 

o.ir 

0.14 
0.10 
0.12 

o.oa 

0.12 
0.15 
0.18 
0.09 
0.09 

i:hl 

0.10 

0.11 
0.12 
0.10 

thi 

0.11 
0.1 4 
0.11 
0.12 
0.1 1 
0.11 

0.13 
0.14 
0.09 
0.17 
0.16 
0.12 
0.16 
0.13 

0.14 



o.as 
era 

0.98 
0.98 

o.rs 

0.S8 
0.89 
.83 



1.15 
0.84 
0.81 
0.r6 
0.86 

1.00 
0.84 
0.96 
1.14 
1-25 
1.13 
0.92 
1.06 
0.89 

0-75 

0.85 

0.79 

0.92. 

0.95 

0.80 

0.7*4 

1.01 

0*86 

0.71 

0.81 

1.14 

1.00 

0.93 

0.96 

0.73 

0.79 

0.95 

1.05 

8:« 

0.88 
0.91 
0.96 
0.83 
0.88 
0.84 
0.96 
1.01 
0.94 
0.98 
0-97 
0.96 
0-90 

0- 80 

1- 05 

h-Tr 

1-06 
1.25 
0-99 

-07 

1.96 
1.04 
0-99 



S.E. 
S.O. 



8 

8:{J Ui 8 
8 



0.07 
.08 
09 
0. 08 
0.06 
0. 09 
0.08 
0.07 



8: J? 

0.07 



0.09 
0.10 
0.06 
0.12 
0.12 
0.08 



1-07 0.11 
0.96 0.09 



0-10 
0.10 



RANK 
OIFF 

0^.0 
0 3.0 
11.0 

0.4^0. 

10.5 

10.5 

10.0 

00.0 

00.0 
01.0 
10.5 
11. 0 

-81:1 

09.0 

m 

02.5 
12.0 
01.0 

03.0 
02.5 
05.5 
05.0 
.07.0 
02. S 
15.0 
04.0 
17.5 
07.5 
16.0 
0 4.5 
02.0- 
07.0 
06.0 

M 

0 4.5 
04.0 
02.0 

88:8 
88:8 

02.5 
0 4.0 
1 1.0 
05.5 

^1:1 

00.5 

iU 

00.0 
05.0 

m 

20.0 
05.0 
OS. 5 
0 5. 0 
05.0 
00.5 

m- 

06.5 
00*5 



«£ AN R A HK MT^P^Wt M 05 



IHPORTANCE 



rren 

NO- 

1.01 

1.02 
1.03 
.L.04. 
1.05 
1.06 

i.or 

1.08 

t;o9 

1.10 

1.11 

2.01 
2.02 
2.03 
2.04 
2.05 
2.06 
2.07 
2.08 

2.10 
2.11 
3.01 
3.02 
3.03 
3.04 
3.05 
3.06 
3.07 
3.08 
3.09 

3. XV 
3.15 
3,16 
3.17 

Izi'r 

1:1? 

3.22 

3.23 

3.24 

3.25 

3.26 

4.01 

4.02 

4.03 

4.04 

4.05 

4.06 

4.07 

4.08 

4.09 

4.10 

4.11 

4.12 

5.01 

5.02 

5.03 

5.04 

5.05 

6.01 

6.02 

6.03 

6.04 

6.05 

6.06 

6.07 

6.08' 

6.09 

6.10 



IT£H 
RANK 



GRADUATE- 

MEAN S.E. S.O. 
HCAN 



36.5 
29.0 



3.27 
2.99 
3.50 
3.62 
3.78 
2.94 
3.11 
3.^3 7 
3.18 
3.46 
1.73 
3.15 
3.32 
3.09 
1.77 
2.40 
3.09 
3-39 
3.85 
3.63 
3.36 
3.17 
3.01 
4.02 
2.84 
3.15 
3-59 
3.42 
3.47 

2- 91 
3.70 

m 

3- 43 
3.58 
3.75 
3.61 
2.89 
3.07 
3.76 
3.48 
3.75 
2.87 
2.83 

2- 64 

3- 97 
^.3 7 
4.15 
4.16 
4.4 0 

3- 11 
3.63 
3.74 
3.70 

4- 07 
3.95 
3.14 
3.24 
3.50 
3.77 
3.63 
3.18 
3.11 
2-48 
3.67 
3.92 
2. 17 
3«13 
4.10 
3.0 8 
3.23 
3.16 
2.20 



0.10 
0.11 
0.10 
0.09. 
0- 08 
0- 10 

0.09 
0.11 
0.10 
0.17 
0.10 
0.10 
0.11 
0.11 
0.12 
0.11 
0.10 
0.09 
0.09 
0.11 
0-16 
0.14 
0-09 
0.16 
0-13 
0.09 
0.09 
0.09 
0-12 
0.08 
0.08 
0.09 
0.10 
0.09 
0.12 
0-10 
0.09 
0.10 

8:11 

0.10 
0.11 
0.08 
0.13 
0.14 
0.13 
0.10 
0.07 
0.08 
0.06 
0.07 
0-11 
0. 10 
0.08 
0.09 
0.07 
0.08 
0.12 
0.09 
0.11 
0.09 
0.09 

«:}{ 

0.10 
0.11 
0.08 
0.13 
0.12 
0.08 
0.14 
0.12 
0.12 
0.11 



1.09 
1.12 
1.07 
0.98 
0.86 
1.05 
1.06 
0.97 
1.04 
1.0 3 
iU(iS 
1.10 
1.10 
1.13 
0.78 
0.96 
1.11 
1.02 
1.01 
0.96 
1.06 
1.25 
1.18 

0- 95 
1.35 

1- 16 
1.02 
0.97 
0.98 
i;07 
0.37 
0.89 
0.97 
1.04 
1.02 
1.07 
l.OQ 
0.97 
1-09 



1.07 
1.09 
0.91 
1.10 
1.13 
0.99 
1.11 
0.79 
0.92 
0.90 
0.79 
1.09 
1.11 
0.95 
1.03 
0. 8 3 
0.97 
1.11 
1.02 
1.17 
0.96 
0.96 
U09 
1.05 
1.03 
1.13 
0.87 
1.07 
1-25 

0- 95 
1.22 

1- 15 
1.22 
0.95 



S.E. 
S.O. 

0.07 
0.08 
0.07 
0.06 
0.05 
0.07 

r86 

.08 
0.07 
0.12 
0.07 
0.07 
0,07 
0.08 
0.09 
0.06 
0.07 
0.06 
0.06 
0. 08 
0.12 
0.10 
0.06 
O.lt 
0.09 
0.07 
0,06 
0.06 
6.08 
0.06 
0.06 
0,07 
0.07 
0.06 
0.09 
0.07 
0.06 
0.07 



0.07 
0.08 
0,06 
0.09 
0.10 
0.09 
0.07 
0.05 
0.06 
0.06 
0.05 
0.08 
0.07 
0.06 
0-07 
0^05 
0.06 
0.08 
0.07 
0.08 
0.06 
0.06 
0.08 
0.08 
0.07 
0.07 
0.05 
0.09 
0.09 
0-06 
0.10 
0.08 
0.09 
0.00 



ITEM 
RANK 

27.5 
56,0 
52.0 
13*5 
13.5 
56.0 
49.5 
36.0 
36.0 
18.0 
75.0 
44.5 
24.5 
36.0 
74.0 
69.0 
47.0 
32.0 
09.0 
46,0 
26.0 
64.5 
66.0 
08.0 
59.0 
56.0 
29-5 
38.0 
27.5 
63.0 
22.5 
21.0 
42.5 
34.0 
41.0 
52.0 
32.0 
19.0 
29.5 

52.0 
10.0 
42.5 
15.5 
68.0 
67.0 
70.5 
7.0 
1-0 
02. fi) 
04-0 
03.0 
49.5 
32.0 
15.5 
22.5 
05.0 
06.0 
61.0 
44.5 
24.5 
17.0 
20.0 

m 

73-0 
48-0 

n-A 

62-0 
ll-O 
60-0 
58- 0 
54-0 
72-0 



EHPLOrER 

MEAN S.E. S.O. 
KEAN 



RANK 
OIFF 



3.41 
3.04 
3.08 
3.68 
3-68 
3.04 
3.11 
3.34 
3.34 
3.58 
1.96 
3.22 
3.46 
3.34 
2-12 
2.36 
3.19 
3.38 
3.87 
3.21 
3. 42 
2.74 
2.69 
3.88 

2- 98 
3.04 
3.39 
3.32 
3.41 
2.79 
3.47 
3.50 
3.23 

m 

3.08 

3.39 
'4 
>8 
3.82 
3.23 
3.63 
2.54 
2.60 
2.31 

l-M 

4.23 
4.10 
4.22 
3.11 
3.30 
3.63 
3.47 
4.05 
3.95 
2.95 

3- 22 
3-46 
3.61 
3 .54 
3.29 
3-26 
2.21 
3.13 
3.75 
2.31 
2.88 
3.78 
2.96 
3.0O 
3.07 
2.25 



0.1 3 

0.1 4 

0.15 

0-11 

0.10 

0.15 

0.15 

0.11 

0.15 

0.12 

0.22 

0.12 

O.lt 

0.1 3 

0.15 

0.15 

0,1 4 

0.17 

0.12 

0.14 

0.1 4 

0-22 

0.21 

Q.13 

0.19 

0.1 3 

0.10 

0.11 

0.10 

0.1 3 

0.12 

0-11 

0.12 

8:1? 

0-16 

izU 

0-12 

kU 

0-11 
0-13 
0.09 
0-15 
0-17 
0.18 

i:U 

0.09 
0.10 
0-09 
0.1 3 
0.13 
0-11 

0.10 
0.12 
0.15 
O-ll 
0-1 1 
0.12 
0.11 
0.12 
0.12 
0-12 
0-15 

8:!? 

0-16 
0-12 
0.14 
0.14 
0.16 
0-12 



1.06 
0.97 
1.18 
0-98 
0.91 
1.08 
1.20 
0.91 
1.06 
0.95 
1.14 
1.04 
0.94 
1.04 
0-87 
0. 98 
1.07 
1.20 
1.02 
1.15 
1.04 
1.22 
1.43 

1.35 

0.97 

0.90 

0.91 

0.84 

0.96 

0.97 

0.89. 

0,98 

8:5? 

1.11 
0.88 

0- 75 
0.99 

[tii' 

1.02 
l.Ol 
0.81 . 
0.94 

1- 07 
1.06 

h:H 

0-81 
0.92 
0.77 
1.03 
1.06 
0.94 
0-99 
0-91 
1.04 
1.12 
0.93 

0- 92 

1- Ol 
0.94 
0.95 
0.91 
0.95 
1.15 
0.90 
0.96 
1.19 
1-06 
0.98 

f .1)8 - 

1.16 

0.85 



0.09 

0.10 

0.10 

0.08-- 

0-07 

O.IO 

0.11 

0. 08 . 

0.10 

0.08 

0.15 

0.09 

0.08 

0.09 

0.11 

0^ 10 

O-IO" 

0.12 

0.08 

0.10 

0.10 

0.15 

0.15 

il it" 

0.09 

0.07 

o.oa . 

0.07 

0.09 

0.08 

.0-08.. 

0-09 

0.07 

0.08 

0*11. . 

8:81 

0.08 

i:U- 

0.08 
0.09 
0-06 
0-10 



-81; 



*1EAN RANK DITFERENCr IS 6.3 



FUTURE 



n t t 0 



ERIC 



ITEM I TEH 

NO. RANK 

1. 01 20.0 

1.02 49.0 

1.03 11.5 

1.04 26.0 

1.05 14.0 

1.06 44.5 
l.Or 59.5 
1.08 42.0 

hll 

1.11 75.Q 

2.01 50.0 

2.02 3 9.0 

2.03 54.0 

2.04 74.0 

2.05 71.0 

2.06 4/. 5 

2.07 08.5 

2.08 08.5 

2.11 67.0 

3.01 66.0 

3-02 07.0 

3.0 3 65.0 

3.04 57.0 

3.05 24.0 
3.06- 17.0 

3.07 37.0 

3.08 61.0 

3.09 30.0 

m iki 

3.1V 15.0 

3.15 22.5 

3.16 17.0 

3.17 22.5 
3-18 53.0 
3.1^ 56.0 
3.20 10.0 
3.2t 40.0 

1:11 U:S 

3.24 63.0 

3-25 68.0 

3-26 33.5 

4.01 02.0 

4.02 03.0 

4.03 19.0 

4.04 Oi.O 

4.05 55.0 

4.06 30-0 

4.07 25.0 

4.08 32.0 

4.09 0*.5 

4.10 17.0 

4.11 4 7.5 

4.12 28.0 
5-01 21.0 
5.02 06.0 

5.0 3 13.0 

5.04 43.0 

5.05 51. 0 

6.01 72.0 

6.02 35.0 

6.03 11.5 
60O4 70.0 

6.05 65.0 

6.06 04.5 

6.07 46.0 
6*06 58.0 

6.09 62.0 

6.10 73.0 



GRADUATE 

MEAN S.E. S.O. 
MEAN 



7"^" ---EHPLOYER—— 
S.E. ITEM MEAN S.E. S-0- 
S-0. RANK MEAN 



3.67 
3.30 
3.77 
3.57 
3,71 
3.33 
3,02 
^3,35 

1- M 

1.77 
3. 28 
3.45 
3,13 
2.04 

2- 52 
3.31' 
3.79 
3.79 
3.51 
3.33 
2.75 
2.79 
.J, 80 
^.63 

3- 07 
3.63 
3.40 
3.48 
3.00 
3,54 

1:1? 

3,36 
3.02 
3.70 
3,64 
3.69 
3.64 

I:} J 

3.78 
3.43 

i:i; 

2.93 
2.65 
3-51 
3.96 
3.93 
3.68 
3.99 
3.10 
3.54 
3.62 
3-53 
3.89 
3.69 
3.31 
3.55 
3.66 
3.84 
3.75 

-i:il- 

2.41 
3.50 
3.77 
2.58 
2.84 
3.89 
3.32 
3.06 
2.97 
2.26 



0.09 
0.10 
0.08 
0.08 
0.07 
0.09 
0.09 
0.07 



0.10 
0.08 
0.09 
0.09 
0.09 
0.10 
0-11 
0.10 

o.oa 

0.07 
0.09 
0.11 
O.il 
0.09 
D.l^ 
0.10 
0.08 
0.08 
0.08 
0.09 
0.09 
0.09 
0.09 
0.10 
0.09 
0.10 
0.08 
0.08 
0.09 
0.09 
0.10 
0.08 
0.10 

8:8? 

0.10 
0.09 
0.08 
0.08 
0.08 
0.08 
0.08 
0.09 
0.09 
0.08 
0.08 
0.07 
0.08 
0.10 
0^08 
0.09 
0.07 
0.08 

8:81 

0.09 

0.10 

0.08 

0.10 

0.11 

0.09 

0.12 

O-IO" 

0.11 

0.09 



1.03 
1.07 
0.94 
0.96 
0.86 
0.99 
0.98 
.75 



t.03 
0.93 
1.00 
1.07 
0.95 
1.05 
1.23 
1.09 
0.93 
0.85 
1.00 
1.23 
1.16 
-UOO. 
1.29 
1.15 
0.94 
0.91 
Q.89 
0.95 
0.98 
I. 01 
l.OS 
1.08 
1.06 
1.11 
0.95 
0,88 
1.05 
1.03 
1.11 
0.96 
1.09 
0.96 
1.05 
1,06 
0.98 
0.97 
0.91 
0.88 
0.97 
0.91 
1.00 
1.01 
0.89 
0.91 
0.86 
0.92 
1.07 
0.93 
0.99 
0.87 
0.90 



1.00 

1.11 

0.87 
1.11 
1.24 
1.03 
1.26 
1.08 
1.18 
1.00 



0.06 
0.07 
0.06 
0.06 
0.05 
0.06 
0.06 
0.05 



U\ Uh 8:81 



0.07 
0.06 
0.06 
0.07 
0.06 
0.07 
0.08 
0.07 
0.06 
0.05 
0. 06 
0.08 
0.07 
0^06 
0.08 
0.07 
0.06 
0.06 
0.06 
0.06 
0.06 

8:81 

0.07 
0.07 
0.07 
0.06 
0.05 
0-07 
0.07 
0.07 
0.06 
0.07 

8:81 

0.07 
0.06 
0.06 
0.06 
0.05 
0.06 
0.06 
0.06 
0.06 
0.05 
0.06 
0.05 
0.06 
0.07 
0.06 
0.06 
0.05 
0.06 



k%l 8:81 



0.06 
0.07 
0. OS 
0.07 
0.08 
0.06 
0.08 
0.07 
0.08 
0.06 



ill 



0.13 

9-1* 

O.lZ 
0«10 
0,08 
O.lZ 
0.12 
U 



0.13 
0.11 
O.ll 
0.12 
0,12 

8:H 

0.13 
0.10 
O.IO 
0.12 
0.1% 
0.14 
Q^ll 
0.1 4 
0.12 
0.09 
0.08 
0.08 
0-11 
0.09 
O.tO 
0.09 
0»10 
0.03 
0.11 

o!o8 

0.10 
0.12 
0.12 
0.09 
0.10 
.08 

0.13 
0.12 
0.10 
0.10 
0.09 
0.10 
0.09 
0.11 
0.11 

O.oa 

0.10 
0.09 
0.10 
0.11 
0.09 
0.11 
0.10 
0.10 
Q.IO 

o.ll 

0.11 
0.13 
0.08 
0.14 
0.11 
.11 
.15 

0.12 
0.11 



?:?? % 



i.ii 

1.26 

0.91 
0.73 
U08 

1-91 

1.10 

0.92 
0.94 
1.02 
0.99 

{:!.' 

1.13 
0.86 
0.86. 

1.10 
1.19 

I- 22 

0.80 
0.68 

0.69 
0.90 

0.81 
0.85 
0-71 
0.91 

0.72 
0.89 
U.01 
1.04 
0.82 

0. 88 
-71 
.94 

1. 10 
I. 01 
0.83 
0-86 
0-85 
0.91 
0.84 
0-91 
0,97 
0.74 

8:n 

0,91 
0.94 
0.77 
0, 97 
0.89 
0.86 
0.86 
0.96 
0.91 
1.16 
0.75 

0-98 
0.98 

0,95 
0,99 
0,97 



S.E. 
S.O. 

0.09 
0.10 
0.08 
0.07 
0.06 
0.09 
0.08 
0. 08 

8:8? 

0.09 
0.07 
0.08 
0.08 
0.08 
.09. 
.09 
0.09 
0.07 
0.07. 
0.08 
0. 10 
0.10 
0-08, 
0. 10 
0.08 
0. 06 
0.06. 
0.06 
0.07 

Ul 

0. 07 

0.07 

0.06 

0.08 

0.07 

0.06 

0.07 

0.08. 

0,89 

0.07 

0.07 

0.06 

0.08 

0.09 

0.09 

0-07-. 

0.07 

0.07 

0.07 

0. 07 

0.07 

0. 08 

0.06 

0.0 7„ 

0.07 

0.07 

0.08 

0« 06 

0.08 

0.07 

0.07 

81 80 " 

0.07 

0.10 

0.06 

0.10 

0.08 

0.08 

0.10_ 

0.08 

0,08 

0, 08 



RANK 

DIFF 

11,0" 
06,0 
07.5 
- 1 5,.5 
01.0 
01.5 
00.5 
Ol«JJ 

81:1 

00,0 
. 00.0 
05.0 
00,5 
00.0 

2hl 

00.5 
06.5 

- _OS.S 
14.5 
0 4.0 
03.0 

_.,03».5_ 
10.0 
07.5 
11.0 
03.0 
05.5 
03.0 

01.5 
12.5 
02.5 
14.0 
03.5 
07.0 
04.0 
.06.0 
0 4.0 
00.5 
02.0 

8h8 

07.0 
02.0 

... 04.5 
05.0 
00.5 
00.0 
0 4.0 
0 4.0 
15.0 
01.5 
10.0 
01.5 
0 4.0 
01.0 

. 04.0 
0 8.0 
11.0 
02.0 

__1*.5_ 
13.0 
00.0 
22.0 
04,5 
0 3.0 
01.0 
16.5 

-m- 

02.5 
02.0 
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HEAN RANK DIFFERENCE IS ""Siv" 



ITEM 
NO. 



i: 



3.10 

i.oa 

1:81 

1.03 
5.03 

lif 

6.08 
3.21 

hl\ 

1.10 
6.09 

1.07 
2.03 
1*02 
3.19 
5.0% 
6.0f 
1.06 

h 14 

1.09 
«.05 

m 

5.05 
4.11 



pi^-:^3sOl^: 
IM:::''3i-23- 

3|25fc 

ft.«i 




FREQUENCY 
TASK DESCRIPTION 

READ ft PROGRAH LISTING .. 

OCSK CHECK A PROGHAN 

USE COOING SHEETS m » ». Z 2 

5l!fJi5i (CLERICAL! ERRORS .... 
USE JOB CONTROL LANGUAGE (CONTROL CARDS) 
CORRECT LOGICAL ERRORS ......... 

TEST PROGRAM USING TEST DATA 

perfohm^prograh naintenance. •.••••I. 

WRITE COHHENTS IN PROGRAM. 

S?5I^."li!<l'*«h§^^L LANGUAGE INSTRUCTIONS . - 
READ A FILE OUMP .............. 

READ A CROSS-REFERENCE LISTING ....... 

PATCH COMPUTER PROGRAMS 

2I5!J SORT _UTILITY ROUTINES 

USE CARO FILE HANDLING ROUTINES. . . . . 

USE STANOARO FLOWCHART SYMBOLS ....... 

H5§ ?Ifiy?I"RC:0 PROGRAMMING TECHNIQUES. ... 

USE LIBRARY ROUTINES .....w...... 

WRITE TABLE SEARCHING INSTRUCTIONS ..... 

USE TAPE FILE HANDLING ROUTINES. ...... 

TA8LE.BUILDING INSTRUCTIONS. ..... 

PfCPARf A GENERAL (LOGIC > PROGRAM FLOWCHART. 
OPERATE. COMPUTER FOR PROGRAM TESTS . i . . . 

WORK WITH USERS ON PROBLEM Z 

WRITE DOCUHENTATION UPDATES AFTER A PROGRAM REVISION 
Mlf?riuBR8uf f^^ MODIFlCATlttMS TO PROGRAMS.^ 

PEfFORM NUMBER SYSTEM* ARITHMETIC 1111*111 
Xfni.MSI'^ySnONS FOR rNTERNAL/EXTERNAL CONTROLS 

PREPARE A OtSK RECORD LAYOUT .......... 

CONVERT NUMBERS BETWEEN NUMBER SYSTEMS ..... 

tSI£*S£ A CARD RECORD LAYOUT .......I... 

PREPARE A OETAIL PROGRAM FLOWCHART ........ 

WRJT A^g|TA ILEO DESCRIPTION OF A PROBLEM^ - . • . 

SUMMARIZE TME'coNTROLS I n'pROGRAm'tO OETECT'eRRORS 
USE VIRTUAL STORAGE TECHNIQUES .......... 

PREPARE A SYSTEM FLOWCHART - - - - ^ - . . ^ , . ^ 

USE omrA c^MMUfiiCATioNs ROUTINES ."^ . i ^ ^ ! . -f - 

PREPARE A TAPE RECORD LAYOUT ........... 

READ A TRACE . ... . 

©1X^55 A P410G8AM INTO miOULES. • • . « . . • 

USE TAPE SORT UTILITY ROUTINES . . . . ... ... 

SUMMARIZE CALCULATrONS USED IN PROGRAM . . > • 

S2n..'*S9S5]i5 IS« EtFECTIWE USE OF AUXILIARY STORAGE 

WR I TE AS SCNSLCR LANGU AGE I NSTRUC TI OMS. . 
WRI T E CHECK 0 1 61 T CHEC K I NG ROU TI NES. • . 
WRITE LI BR AR Yi ROUTI NES . . • ;^ i Z 
§£ti£t«*E.'*''<J P R 1 A TE PRjOGR AM H I N G L AN GU A GtFOjR 
~WRfrTt^ireCK-^POTNTyTrtST-ART--rWS^rRUCTrONS . ." 
WRITE FORM TEST PATTERN ROUTINES ..... 

ABL 



flLES: 



jPllfPARE A DECISION T , . 

1IM8I.S mWrl teco»o-i)ir5»i : : : : : 



PROBLEM 



■9. . 



GRAO EMP 
RANK. .RAilK. 



01.0 
02.0 
03.5 

03.5 
05.0 
06.0 

.QZ.JO. 



8 



01.0 

02.0 
03^ 
04.0 
OZ.O 
05.0 
OS 




10.0 
11.0 . 
12.0 
13.0 
14.5 
.14,5_. 
16.0 

ir.o 

11:1 

20.0 
2t.S 
21.5 

m- 

25.0 

26.0 

2Z.0_ 

28.0 

29.0 

30.0 

33.0 
34.0 

35.5 
35.5 
3Z.0 
38.0 

..39..a.. 
40.0 
41.0 
42.0 
.43.0 
44.0 
45.0 

_46..0_ 

9.0 
0^0 



: : i 
: : 14:8 



. . 53.5 
. . 53.5 

: t if;* 

. . Sfi5 

m 39. 5 

. . 59.5 

. . 61.0 

. • 62.0 

zt-m- 

.,•65.0 
. . 66.0 

.-..-.A-.iiSr.o'.. 

68.0 



~6D»ro~ 
ro.o 

f 3*0 



06.0 
10. S 
08.0 
12.0 
13.5 

15.0 
21.0 
13.5 
10.5 
25.0 
17.5 
50.0 

-m 

23.5 
38.5 
20.0 
31.0 
32.0 
34.0 

"lb 

29.0 
35.0 

.JI3.g 
42.5 
40.0 
26.0 

-28.0. 
56.0 
38.5 
37.0 

. 48.0 
47.0 
45.0 

-SL.0_ 

_56*0 
41.0 
52.0 
46.0 

ll:!i 

42.5 
57.0 

m 

58.0 
44.0 

_54.0- 
53.0 
49.0 
59.0 

-61*0- 
6^0 
65.0 
68*0 
6iE>.0 



73wO 

67.0 r 

m 



PERFOHMAMCE 
TASK DESCRIPTION 



USE CODING SHEETS . 

USE JOB -~ 



RE AH A 
TEST PROGRAM 



0SlSf.5IS.lN PROGRAM. 
. .,OGRAH USSNG TEST DATA 

WITE SEQUENTIAL DISK FILE HANI 
USE CARD FILE HANDLING ROUTINEl 
TESrPROGRAH USING LIVE XUsl«> 



USE DISK SORT UTILITY ROUTINES 

)«ITE.SEOyENIIAL DISK FILE .HANDLING" ROUTINES I Z 

READ A FILE DUMP : I'.' \ J*!*! I * I ^ Z Z 
PERFORM PROGRAM MAINTENANCE. 

!;sK?''io{TigjTSisa. 



1:81 



S5IIfnJ*?'-Lili*k2'I!<i INSTRUCTIONS 

PREPARE A CARD RECORD LAYOUT 



USE KgEK-SEaUEgTIJI, DISK Fill HuSotlilB'aouTlHES 

)!5fc§'?liSf!i?l8 fS8g!!J!ISl\° I^^"?'!"!*: : : : : : 

f.5l£5"E * T***^ RECORD LAYOUT 

WRITE^DOCUHENTATION UPDATES AFTER A PROGRAM REVISl 
5EISiiI5 COMPUTER FOR PROGRAM TESTS • .\\ . • . 
^ERFQRj NUMBER SYSTEM ARITHMETIC . I , 1 Z Z Z Z 

8Sl{^S{T»«Sfl?lMi^l»k?sroil^?R8S«^! : : : : 

USE RANDOM DISK FILE HANDLING ROUTINES . . « • . 
ntTrUifCTl rIfUunAII 

SI^S^S^*'? £SSS|CTIO>^S OR HOOIFICATIONS TO PROGRAMS 

SSIS*8!tS E§?S?*gN°?SS!!f«"."!",";TJ; :::::: 

^CAO A. TRACE 
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PREPARE A TEST DATA FOR PROGRAMS ..«. 
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WRITE INSTRUCTIONS FOR INTERNAL/EXTERNAL CONTROLS. 

WRITE TABLE SEARCHING INSTRUCTIONS 
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EDIT PROGRAM FOR EFFECTIVE USE OF AUXILIARY STORAGE 
OPERATE COMPUTER FOR PROGRAM TESTS ........ 
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USE LIBRARY ROUTINES ......... 

USr DISK jORT^UTItftY ROUTINES I Z Z 2 
READ A FILE DUMP ...... ....I.,,..; 
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Slln'*^^222n8J5S..Si*-^ handling routines ...... 
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APPENDIX Q 
LETTER FROM RESPONDENT 



February 19, 1976 



Dear Sir; 

I am filling out this form for two of my employees. I have answered 
these questions assuming the entry-level programmer was hired upon 
graduation. My answers would have been more optimistic if this program- 
mer had gone through operations first. I am. a former graduate of then 
K.I.T., and started as a computer operator. It has benefited me and 
all others who entered operations as an entry to programming. 

I wish the teachers would stress the importance' of a good computer back- 
ground. The background I am speaking of is the contact with the computer, 
the test procedures, the operator instructions, the data network, the 
user contact and the scheduling and flow of work across the computer. 

I believe the teachers are advocating immediate entry into programming 
from school, as my last search for prospective computer operators at 
Gateway was fruitless. This was very discouraging as our salary and 

A^DMit PXqgmm,. .alpng,^, ■^the_„opportiinity-. for--advancement r ~is-very ^ 

adequate. ^ 

I, as programming supervisor, can attest to a good operations background. 
Thank you. 



Boyd Klofenstiiae 
sb 



